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PEEFACE TO THE SECOND EDITION. 



The first edition of this book was written just prior to 
the entrance of the writer into the army and was reprinted 
before his discharge. Though compiled under unfavorable 
conditions it evidently met a need. However, the treat- 
ment of diabetes is improving and to keep pace with the 
advance this edition has been prepared. The Manual 
has been thoroughly revised, condensed and simplified, 
with the renewed purpose to make it serve as a text-book 
for the physician to use in the education of his patients. 
The growing number is already too great to permit of 
adequate treatment without some such assistance. I still 
feel that for one diabetic patient who learns too much 
about the disease, there are unquestionably ninety-nine who 
know too little. Those of my patients who are the most 
intelligent and those who understand the disease the best 
live the longest. 

There is no satisfaction in treating ignorant diabetics. 
The possibility exists of bringing the knowledge of each one 
up to such a point that he will not only cooperate, but be 
able to ask questions which are both stimulating and search- 
ing. In this way we physicians will be forced to forge ahead. 

I wish the faithful laboratory workers in our medical 
schools could have the pleasure of watching a diabetic 
patient improve. l"hey have done so much to help the 
diabetic and yet they miss the enjoyinent of seeing what is 
being accomplished. It is from the scientific investigations 

(vii> 
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viii PREFACE TO THE SECOND EDITION 

in laboratories that new discoveries for diabetics will come. 
Patients, and practising physicians as well, should realize 
their opportunity of helping themselves by fostering labora- 
tory research upon diabetes. 

To the many friends who have given suggestions, to that 
one rare friend who offered criticisms, to my assistant Dr. 
Albert A. Hbrnor and to my secretary, Miss Anna Holt, 
I am most grateful. 

Elliott P. Joslin. 
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DIABETIC MANUAL. 



CHAPTER I. 

DIABETES. 

Diabetes is a disease which has a peculiar fascination 
for all who come in contact with it. No malady to which 
human flesh is heir, in comparison with the number of 
individuals involved, has attracted as much attention. 
And while the riddle of diabetes is far from being solved, 
the studies made upon it have been of inestimable value in 
throwing light upon many of the intricate processes which 
are continually going on in the body and have also brought 
about improvement in the treatment of the disease itself. 
In diabetes the chemist always finds problems beguiling him 
by their apparent simpUcity and tempting him on to their 
elucidation; and if one has a statistical bent, the lure of 
accumulating columns of figures, recording the results of 
many tests, will so engross the attention that, like the miser 
counting his gold, one will often find himself poring over 
them without appreciating their true significance. In dia- 
betes the physician has an opportunity to observe such 
concrete residts from a few words of careful advice upon diet 
to bis patient as to compensate him for the time spent upon 
many needless ills and encourage him always to practice 
scientific rather than empirical medicine. AJid as for the 
patient, the first effects of treatment appear to him so 
magical that he can hardly believe them to be explained 
by the simple measures he has adopted. Indeed, with 
the slightest hint he is eager to attribute them to the most 
improbable sources. 

2 1 17 ) 
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18 DIABETES 

It is perfectly true that diabetes is a chronic disease, but, 
unlike rheumatism and cancer, it is painless; unlike tuber- 
ctilosis, it is clean and not contagious, and in contrast to 
many diseases of the skin, it is not unsightly. Moreover, it 
is susceptible to treatment, and the downward course of a 
patient can usually be promptly checked. Treatment, how- 
ever, is by diet and not by drugs, and the patients who know 
the most, conditions being equal, can live tiie longest. There 
is no disease in which an understanding by the patient of 
the methods of treatment avails as much. Brains count. 
But knowledge alone will not save the diabetic. This is a 
disease which tests the character of the patient, and for 
success in withstandmg it, in addition to wisdom, he must 
possess honesty, self-control and courage. Already 34 of my 
patients have lived longer than would have been expected of 
them had they been normal, healthy people. For the diabetic 
this is a demonstration and a challenge. 

The underlying cause of diabetes is usually considered 
to be a derangement in one of the functions of the pancreas. 
This is a gland, in animals known as the sweetbread, which 
lies behind the stomach near the liver. It discharges into the 
bowel the most important digestive juice of any gland in 
the body, and this juice is capable of digesting all kinds of 
food. Strangely enough this digestive action of the pancreas 
remains undisturbed m diabetes. The fault with the pan- 
creas in diabetes concerns that function of the gland which 
regulates the body's use of the sugar formed from the food. 
This function appears to reside in groups of cells distributed 
throughout the pancreas and called the " islands of Langer- 
hans." When tiiese cells have been found to be diseased a 
hbtory of diabetes has been usually demonstrable. These 
groups of celb probably manufacture a special internal 
secretion which is discharged into the blood. Experimentally, 
with animals, it is easy to produce diabetes by simply 
removing a large portion of the pancreas, and the severity 
of the diabetes so produced is proportional to the amount of 
the gland removed. If the diabetic patient could secure a new 
pancreatic gland he would be cured. 

As yet all attempts to treat diabetes successfully by feeding 
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patients the healthy pancreatic glands of animals, by the 
use of extracts made trom the gland or by grafting portions 
of a healthy gland under the s^, have failed. Nevertheless, 
it is hoped that some measm« of success will be achieved 
eventually along these lines. 

Granted there is a natural tendency to diabetes in certain 
individuals, this develops into the actual disease most 
commonly when the body is overfed. Approximately 60 
per cent, of a recent series of 100 diabetic cases showed 
obesity. The average number of pounds overweight for a 
group of 457 diabetic patients for different ages is shown in 
Table 1. 

Table 1. — Ovbrwhioht Usually Pbkcbdxb Diabetes. 

AvBHcB numbei of 
Ace ia y«an. Number of caha. pouodi overneioht 

12 to 24 38 3 

25 to29 27 64 

30 to 30 72 23 

30 KDd over 320 37 

Lack of exercise is, of course, a factor in producing the con- 
dition of overweight, and thus is an indbect cause of diabetes. 
Disuse of the muscles, however, b itself a direct factor, for 
it is largely in these that the sugar formed from the food is 
consumed. That man who gives up an active outdoor life 
and is promoted to an office chair by thb change becomes a 
promismg candidate for diabetes. If the overfeeding has been 
in the form of sugar, predisposition to diabetes is greater. 
There is real danger in the candy habit. It is possible that 
the recent increase in the quantity of sugar consumed per 
capita in the United States has increased our number of 
diabetics. Between 1800 and 1810 the average consumption 
of sugar by each individual in the United States was 11 
pounds a year, but between 1910 and 1917 it was 73 pounds, 
and Mr. Hoover ia credited in the daily papers for September, 
1917, with showing this figure for 1916 to be 90 pounds. 

No other condition rivals obesity in importance as a fore- 
runner of diabetes, but a strenuous, mental life is probably 
of some significance. This appears reasonable, for it has 
been shown that medical students, after three-hour written 
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examinations upon which their promotion for a year depends, 
often show sugar in the urine immediately thereafter, and 
it may not be a chance coincidence that during one year 
three children were under my care for diabetes who had 
recently led their respective classes at school. Another 
illustration of this tendency is Case No. 1380, a child who 
came to the office showing 6.2 per cent, of sugar. She had 
skipped two classes at school, and the following summer had 
eaten even more than her habitually large amount of sweets 
and candy. 

In the presence of an infectious disease, for example tonsil- 
litis, an existing diabetes grows worse; but it is yet to be 
demonstrated that diabetes frequently occurs as the result 
of an infection. 

Of my cases, only 21 per cent, show a hfatory of diabetes 
in their families, i. e., that the disease has been present in 
parents, brothers or sbters. 

Hereditary cases are usually mild. With the avoidance of 
obesity and with moderation in the use of sweet food the 
children of diabetics may be no more liable to the disease 
than other children. Particularly should the urines of such 
individuals be carefully examined when conditions arise 
which would favor the development of diabetes. 

It would be a great mistake to consider the diet alone 
of unportance. Mental relaxation and physical exercise 
should be promoted. If we are to brmg about a decrease of 
diabetes in the community it will be with measures such as 
these. Every agency which promotes health and physical 
development tends to prevent an outbreak of the diabetic 
tendency. "It is easier to keep well than to get well." 

The disease sugar diabetes, usually known by its Latin 
name, "diabetes mellitus," is revealed when sugar is found 
in the urine. The development of the disease may be gradual 
or acute, and with or without symptoms. It is fortunate 
that the disease can be so readily discovered, for unlike many 
diseases whose beginnings can be detected only by specialists 
or disclosed by the help of elaborate and expensive methods, 
such as the Roentgen rays, diabetes can be easily and promptly 
recognized by any physician who will be on the watch for it 
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and will examine the urine of his patient for sugar. The 
subsequent behavior of the disease and the effect of treat- 
ment are also easily regulated by simple examinations, and 
herein the diabetic has a great advant^e over many another 
patient. 

The sugar in the urine of diabetic patients is derived from 
the food, and chiefly from that consumed within the pre- 
ceding twenty-four hours. The effects of a meal begin to 
show within ten minutes by an increase of sugar in the 
blood or by the appearance of sugar in the urine. Most 
of the sugar in the urine comes from carbohydrate (sugar 
and starch), but in extremely severe cases as much as 60 
per cent, of the protein {examples of which are lean of meat 
and fish, white of egg and curd of milk) In the diet may change 
to sugar. No sugar is formed from fat, but if a diabetic eats 
too much fat he utilizes the carbohydrate and protein of the 
diet less well. 

Improvement in diabetes takes place when the urine is 
kept free from sugar. The annoying symptoms of the un- 
treated diabetic then vanish. Under such conditions the 
power of the pancreas to assimilate carbohydrate is increased. 
Conversely, if the luine is not free from sugar the patient is 
generally only holding his own, or more likely is growing 
worse. Professor Naunyn, who for a generation was perhaps 
the leading specialist in diabetes, observed that even severe 
cases if treated early did well, whereas mild eases if neglected 
usually did poorly. 

Examinations of the blood for sugar give valuable infor- 
mation in the treatment of diabetes. The sugar in the blood 
usually rises above normal before sugar in the urine appears. 
Consequently, if information can be learned about the blood 
sugar, one often anticipates the information which an 
examination of the urine alone would show. The knowledge 
about the blood sugar is still fragmentary, and it must be 
acknowledged that many cases of diabetes have lived com- 
fortably without a single blood sugar estimation. However, 
analyses of the blood sugar now appear to be of much value. 

In what follows an attempt will be made to show how to 
treat the disease, and since success in treatment is most easily 
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22 DIABETES 

attained by the selection of a diet which will keep the urine 
sugar-free, detailed advice along dietetic lines wiU be given. 
The responsibility for maintaining this favorable state must 
rest in large measure upon the patient himself. He must 
learn what diet is best for him and must constantly control 
his condition by the examination of his urine. He is his own 
nurse, doctor's assistant and chemist. If he tries to be his 
own doctor he will come to grief. To acquire the requisite 
knowledge for this triple vocation requires diligent study, 
but the prize offered is worth while, for it is nothing less than 
life itself. 
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CHAPTER 11. 

THE RECENT IMPROVEMENT IN DIABETIC 
TREATMENT. 

One often hears the remark that patients with diabetes 
live for years, with little inconvenience to themselves, even 
though strict rules of diet are neglected. This may be a 
consoling thought to some weak-willed patient, but if the 
average diabetic yields to such seductive advice the proba- 
bility is overwhelming that he will later pay the penalty. 
Furthermore, such statements are not true. Their origin 
lies in the favorable course of the large number of mild cases 
of diabetes, but just as it is a serious blunder in war to 
disparage the strength of the enemy, so it is ia diabetes. 

Table 2, — ^Thb Recent iMPROVXMaNT in Diabbtic Tbhatmbnt ab 

Sbowm bt the STATisnca op the MAsaACHcsETta 

Generai. Hosfitai.. 

Number of Morti_.., ._ 

Period. osm. Number of dsHtlu. 

1824 to 1808 172 47 27 

1898 to 1914 284 80 28 

1914 SI 8 IS 

1916 80 11 12 
19IB 103 6 8 

1917 lOG e 6 
leiS 108 4 4 

How serious in the past diabetes has really been, and at the 
same time how much the methods of treatment have unproved 
during the recent years, is best shown by the statistics for 
diabetes of the Massachusetts General Hospital. These 
statistics are incorporated in Table 2. No student of 
medicine, practitioner, patient or investigator can fail to 
be impressed by them or to gather hope for the future from 
this steady reduction in mortality. It is gratifying that 

(23) 
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this advance has come through hard work and not through 
chance, and that multitudes of scientific men and women 
have shared in it. All will gladly acknowledge the impor- 
tant part which Dr. Frederick M, Allen, formerly of the 
Rockefeller Institute for Medical Research, has taken in 
bringing this about. 

These figures are far more valuable than those of a single 
individual. Confirmatory of the Massachusetts General 
Hospital statistics, however, are those of my own cases 
treated at the Corey Hill Hospital and the New England 
Deaconess Hospital between January, 1913, and January, 
1918, as shown in Table 3. 

Table 3. — Mortalitt auono Authok's Cases Treated at the 

Cobby Hill aioi New Enoland Deaconess HospiTALa, 

Januabt, 1913, TO NovEUBBR, 1619. 

Number of Mortality during hoopitAl stay. 

Year. cHHa. Numbu a[ dutba. Per oent. 

1013 43 4 

1014 60 3 6 

1016 100 e S 
1010 '104 8 5 

1017 181 4 2 
101S> 23 
1019* 106 2 2 

The improvement may be attributed to {1) the introduc- 
tion of newer methods of treatment inaugurated by Dr. 
Allen; (2) more accurate tests for the estimation of the 
severity of acid poisoning — that arch enemy of the dia- 
betic; (3) the prelimmary omission of fat prior to any change 
in diet; (4) the omission of alkalies. 

What acute or chronic disease can show an advance in 
treatment comparable to that dranonstrated in Tables 2 
and 3 during the last three years? 

The improvement in treatment which will accrue from 
e^caminations of sugar in the blood will appear later. In 
1916, 28 cases were published, showing an average of 0.22 
per cent, sugar in the blood upon admission to the hospital. 

iFebniEuy 6, 1918, to Mordi 1, ISIS, absent od duty. Medical Corps, 
U. S. Army. 
• Resumed practice April 1. 1919; April 1, ISIO to November 1, 1019. 
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The normal quantity of sugar in the blood is 0.10 per cent. 
At that time the percentage of sugar in the blood at discharge 
was 0.20 per cent. In 1917, 64 cases were reported. The 
average blood sugar on admission was 0.24 per cent., upon 
discharge 0.19 per cent. During seven months of 1919 the 
figures for 93 patients are now available. They show, as 
compared with the above data, 0.20 per cent, on entrance 
and 0,14 per cent, upon discharge. Patients now leave the 
hospital in safer condition than ever before. This is due to 
the protection afforded by the knowledge gained through 
repeated blood sugar estimations. 

The need of further improvement in the treatment of severe 
diabetes still exists. This fact must be courageously faced. 
The prevention of acid intoxication is an important victory 
yet to be won. This will be borne in mind in all that follows 
about treatment, but for a summary of the nature of acid 
poisoning, its cause and the measures now available to 
combat it, see page lOS. 

Hospital statistics demonstrate that the opportunity for 
further improvement in the treatment of diabetes lies not 
in the hospital but in the home. To this end a campaign 
must be aggressively waged. If the mortality can be 
reduced nearly to zero in the hospital, these same results 
ought to be attained outside of the hospital, for there is no 
reason why the methods which have made hospital treat- 
ment comparatively safe should not be employed in making 
treatment in the home safe. It is unreasonable to expect that 
the ultimate diabetic mortality in the home will be as low 
as that in the hospital, because of the shorter duration of 
stay in- the latter, but the time has arrived when the acci- 
dental and avoidable deaths which have now been largely 
eliminated from the statistics of the best hospitals should 
also be eliminated from private practice. The secret of the 
success of hospital improvement lies in the close and continu- 
ous observation of the patient by the doctor. For success 
in home treatment, close and continuous observation of the 
patient by the doctor is just as essential. My assistant of 
several years ago, Dr. F. Gorham Brigham, has taken pains 
to bring this about in his systematic manner by having all 



,, Google 



26 RECENT IMPSOVEMENT IN DIABETIC TREATMENT 

bis diabetic patients report at stated intervals, sometimes 
long, sometimes short, for observation. 

Two reasons have prevented doctors in the past from 
urging patients to return for treatment. Prior to 1914, 
before tJie time of striking improvement in diabetes existed, 
physicians feared that new suggestions might make a 
patient, apparently doing well, get worse, and it was con- 
sidered safer to let well enough alone. In the second place 
physicians hesitated to ask patients to return for fear of 
being considered commercial. Today, with the more wide- 
spread knowledge concerning this disease, both on the part 
of the doctor and patient, these two objections will vanish. 
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CHAPTER III. 

QUESTIONS AND ANSWERS FOR DIABETIC 
PATIENTS. 

Knowledge Essential for a Diabetic. — The treatment of a 
patient with diabetes lasts through life. All too often in 
recent years it has been felt that if the urine were rendered 
sugar-free by fasting, the treatment of the diabetic ended; 
in reality it has hardly begun. Treatment must therefore be 
adjusted to the condition of the patient, and should be 30 
arranged that it can be continued for years not only without 
harm, but with as little annoyance or interference with the 
daily routine as is fwssible. Consequently, the patient must 
be taught the nature of bis disease and how to conquer it. 

In the following questions and answers an attempt is made 
to indicate the essential features of the knowledge desirable 
for a diabetic patient. 

1. Question. Why does the human body need food? 
Ans. To furnish heat, repair waste, permit growth, and 



2. Question. How may the many varieties of food be 
simply classified? 
Ans. Carbohydrate, protein and fat, also water and salts. 

(a) Question. Upon what does the nutritive value of 
food depend ? 
Ans. The quantity of carbohydrate, protein and fat which 
it contains. 

(6) Question. What b carbohydrate? 
Ans. It occurs in many forms, but examples of it are 
sugar and starch. Cane sugar b the commonest sugar. A 

(27) 
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pure form of starch is com starch. Fruits are almost entirely 
water and sugar and vegetables are largely waterand starch. 
Bananas, when green, contain nearly 20 per cent, starch, but 
when ripened this changes to sugar. Starchy foods during 
digestion in the body rapidly change to sugar, and conse- 
quently these two foods are nearly interchangeable. Pota- 
toes are 20 per cent, starch. Bread is about 55 per cent, 
starch, and the flour out of which it is made, being drier 
than the bread, contains about 70 per cent. Oatmeal is 
two-thirds starch, but other cereals contain rather more. 
Milk contains 5 per cent, of sugar. Meat, fish and eggs are 
entirely free from carbohydrate, save for an extremely small 
percentage of animal starch (glycogen) to be found in liver. 
The quantity of carbohydrate in various foods is graphically 
shown in Fig. 6, page 51, and also in Table 6, page 39. 

(c) Question. What is protein? 
Answer. Protein is the food from which muscles and 
tissues are made. It is therefore an essential constituent of 
the diet. Examples of protein are lean of meat or fish, curd 
of milk and white of egg. The yolk contains just as much 
protein as the white, but it is mixed with fat. Protein is also 
found io grains, and there is considerable in beans and peas, 
but very little in other vegetables, and almost none in fruits. 

id) Question. What is fat? 
Ans. Examples of fat in its pure form are oil and lard. 
Butter and substitutes for it contain 85 per cent. fat. Rich 
cream contains about 40 per cent, fat, whereas milk may 
contain but 3 per cent. Common cheese is one-third fat. 
The percentage of fat in meat varies from that in fat bacon, 
in which the percentage occasionally rises to 80, to chicken, 
in which the percentage of fat is 3 or less. In codfish and 
haddock the amount of fat is negligible, but tn salmon it 
reaches 13 per cent. Nuts are rich in fat. Fat and carbo- 
hydrate are to a large extent interchangeable. In northern 
climates fat forms a large part of the diet, while in the tropics 
it is replaced by carbohydrate. 
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3. Question. Should the diabetic patient Imow about 
foods and their relative values? 

Ans. Yes. It is of the utmost importance for W^-m to know 
these things, since (a) diabetes is a condition in which the 
normal utilization of carbohydrate b impaired, and (6) the 
disease is usually due to overeating. Table 6 contains a list 
of foods which are most commonly eaten by diabetic patients, 
and, indeed, by normal individuals. It will repay study. 
Anyone who masters this table will know how to secure a 
diet containing the desired amount of carbohydrate, protein 
and fat. 

4. Question. What is the proof that the diabetic does 
not make normal use of the carbohydrate eaten? 

Ans. The appearance of sugar in the urine. 

5. Question. How much sugar is lost in the urine? 
An8. From a mere trace to two pounds in the twenty-four 

hours (Fig. 13, page 120). The percentage in the urine 
seldom amounts to as much as 10 per cent. 

6. Question. How b the urine tested for sugar? 

Ans. In many ways. The Benedict test is one of the 
most reliable (page 175). 

7. Question. Why are untreated diabetics unusually 
hungry? 

Ans. Because they must eat enough to sustain life and in 
addition enough to make up for the sugar lost in the urine 
(pages 118-120). 

8. Question. Why are diabetics abnormally thirsty? 
Ans. Because they must produce enough urine to dissolve 

the sugar and thus remove it &om the body. 

9. Question. What is the aim of treatment? 

Ans. The improvement of the condition of the patient, 
which is best indicated by the excretion of urine which b 
sugar-free and by a normal quantity of sugar in the blood. 
See Question 14. 
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10. Question. What is the nature of the treatment? 
Ans. Restrictioa of the variety and quantity of the food 

to such an extent as will remove sugar from iJie urine; the 
cultivation of the simple life and moderate, regular exercise. 

11. Question. What are the sources of sugar m the urine? 
Ans. First, the carbohydrate in the diet; second, the 

protein. From 100 grams of protein it is theoretically pos- 
sible to form 58 grams of sugar. 

12. Question. How else can sugar appear in the urine? 
Ans. There is a small quantity of carbohydrate stored in 

the body, especially in the muscles, liver and blood. This 
may lead to the excretion of sugar. The protein which forma 
the tissues of the body may also be drawn upon for food, 
and just as any other protein may be incompletely assimi- 
lated and a portion appear in the urine as sugar. 

13. Question. Is sugar formed from fat or alcohol? 
Ans. Du-ectly, no, but indkectly, yes. If a patient is 

sugar-free upon a diet containing a given quantity of carbo- 
hydrate, protein and fat it is possible to cause sugar to appear 
in the urine by the addition to the diet of considerable quanti- 
ties of fat or alcohol. Apparently whenever the totfJ diet 
is in excess, urespective of any particular food, the power 
of the body to assimilate carbohydrate lessens. Hence the 
danger to the diabetic in overfeeding. 

14. Question. Is sugar present m the blood of healthy 
people? 

Ans. Yes. It amounts to about 0.10 per cent, normally 
if the blood is exammed before breakfast. After a meal the 
percentage increases to about 0.14 per cent., but drops ,to 
nonnal within approximately two hours. 

15. Question. Why is the blood tested for sugar if the 
lu-ine is known to be sugar-free? 

Ans. To determine whether the diet should be increased. 
The results of a faulty diet can be detected earlier in the 



...Google 



KNOWLEDOB ESSENTIAL FOR A DIABETIC 31 

blood than in the urine. The diet should not be increased, 
as a rule, unless the blood sugar is normal. 

16. Question. Is treatment of diabetes beneficial? 

Ans. Yes. In the large majority of instances it cures 
disagreeable symptoms; it prevents dangerous and painful 
complications; it prolongs life and enables one to lead an 
almost normal existence. If treatment is not followed the 
diabetes grows worse. 

17. Question. How does the diabetic diet differ from the 
normal diet? 

Ans. By the smaller quantity of carbohydrate, fewer 
calories and the greater quantity of fat (Fig. 11, page 61). 

18. Question. How many calories are produced in the 
body by the utilization or oxidation of 1 gram of carbohy- 
drate, protein and fat? 

Ans. 1 gram carbohydrate produces 4 calories. 
1 gram protein produces 4 calories. 

1 gram fat produces 9 calories. 

1 gram alcohol produces 7 calories. 

19. Question. How much food does a diabetic patient 
need? 

Ans. About 20 to 30 calories per kilogram body weight 
or 10 to 14 calories per pound. This is a little less than for 
the ordinary individual. 

20. Question. How can sugar be removed from the urine, 
or, in other words, the patient become sugar-tree? 

Ans. In mild cases by eating less and exercising more, 
with a consequent loss of weight. In moderate cases by still 
greater care in avoiding unnecessary food and often by 
reducing the quantity of carbohydrate, protein and fat. In 
severe cases by omitting the fat from the diet, by which pro- 
cedure the danger of acid poisoning is prevented, and then 
reducing the cwbohydrate and protein, or in a few cases by 
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21. Question. When tlie urine of the patient is sugar-free, 
what is done next? 

Ans. a little carbohydrate and protein are first given the 
patient and then fat, meanwhile testmg the urine daily to 
determine whether the total quantity of food and the difier- 
ent varieties of it can be increased without the return of 
sugar in the urine or excess of sugar in the blood. 

22. Question. What can a diabetic patient do for himself 
besides keeping the urine sugar-free? 

Ans. Be cheerful and also be thankful that hb disease 
is not of a hopeless character, but a disease which his brains 
will help him to conquer. Keep his temper under control 
and his skin and teeth scrupulously clean. Avoid people 
with head colds and sore-throats. Secure a daily action of 
the bowels. Sleep nine or more hours at night and invariably 
take at least half an hour off for rest during the day. Exercise 
moderately in the forenoon, afternoon and evening. 

23. Question. How can you help prevent the develop- 
ment of diabetes in your children and friends? 

Ans. By explaining to them the dangers of obesity and 
telling them of easy ways by which to avoid it, such as: (1) 
to leave the table a little hungry, (2) to satisfy the stoiqach 
with unnourishing 5 per cent, vegetables instead of with 
bread and butter, which are fattening, (3) to omit lunches 
and candy and sodas between meals, (4) to use skimmed 
milk instead of cream. Encourage exercise, abundant sleep 
and energetic, yet restful, vacations. 

24. Question. Why are operations often dangerous for 
diabetic patients? 

Ans. Because of the possibility of serious acid poisoning. 

25. Question. How can acid poisoning be prevented? 
Ans. Practically always by keeping sugar-free. If the 

patient feels "sick" and is in doubt about acid poisoning he 
need not worry if he (1) goes to bed; (2) drinks slowly a 
cupful of hot water, tea, coffee or clear thin broth every hour 
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or hour and a half, or, if nauseated, takes the same quantity 
of liquid by enema in the form of salt solution (a level tea- 
spoonful of salt to the pint of water) ; (3) fasts; (4) moves the 
bowels by injection; (5) procures a nurse, or has someone to 
act as nurse, so that he b relieved of all responsibility in 
carrying out the above treatment; (6) avoids soda or other 
alkali and (7) notifies his physician. 

26. QtJESnON. What anesthetics are to be avoided in 
case of a surgical operation? 

Ans. Chloroform and ether. 

27. Question. What anesthetics may be safely employed? 
Ans. Novocain, cocain, nitrous oxide gas and oxygen, 

spinal anesthesia. 

A diabetic patient at the beginning of treatment should be 
made to understand that he is taking a course in diabetes. 

For successful graduation in the course he should demon- 
strate his ability: 

1. To test the urine for sugar (page 173). 

2. To serve himself with approximate accuracy, without 
scales, 75 grama of a 5 per cent, vegetable (pages 34-42). 

3. To record a summary of his diet for the previous day 
(pages 34-^). 

4. To explain the quantity of carbohydrate which it con- 
tains (pages 34-42)'. 

5. To state his diet on his weekly fast day (page 104). 

6. To describe what he is to do if sugar returns in the 
urine (page 103). 

7. To describe what he is to do if he has reason to believe 
that he is threatened with acid poisoning (pages 32, 108). 

8. To know what to eat while travelling if his usual diet 
is not available. 
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CHAPTER IV. 

DIABETIC ARITHMETIC. 

It is far simpler in computations of the diet to use the 
metric than the avoirdupois system. Unfortunately, the 
more general employment of scales registering pounds and 
ounces makes this at times difficult. For this reason it is 
well to know both the metric and avoirdupois systems and 
to be able to convert the one into the other. The essential 
values are given in Table 4, 

Table 4. — Thb Mbtiiic and AvoiBDnroie Systems Coupared. 



SOErama = 1 ounce' : Ifl □ 
lOOOicrama - 1 IdloBram 

LIQniD MEASDB 

30 cubic centimeters - 1 fluid ounce* : 


iinoes - 1 
- 2 

33 oances 

4 calories 
4 calories 

9 calories 


2 pounds 
= 1 quar 






I gram carbohydnxte — 
1 gram protein = 
1 gram fat - 





The unit of weight in the metric system is a gram. It is 
easy to visualize the relative value of a gram when it is known 
that a nickel, five-cent coin, weighs exactly 5 grams, a 
shredded wheat biscuit weighs 30 grams, and so do three 
large portions of butter or six of the large lumps of sugar. 
The average egg weighs 60 grams and a banana (peeled) 
100 grams. A kilogram is equivalent to 2.2 pounds. Kilo- 
grams become more homelike when one's own weight is 
changed into kilograms. Thus a weight of 132 pounds 
avoirdupois is 60 kilograms metric. 
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FiQ. 1, — a, teaspoon, capacity S c.c; 6. tablespoon, capacity 15 c 
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The unit of weight in liquid measure in the metric system' 
is the cubic centimeter. . A cubic centimeter of water 
weighs 1 gram. Thirty cubic centimeters make a fluid ounce, 



which is approximately equal to two tablespoonfuls of 
water. One thousand cubic centimeters are a little more 
than a quart. 

In estimating carbohydrate, protein and fat in the diet or 
sugar in the urine, enough accuracy is obtained in clinical 
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work by considering that 30 grams (g.) or 30 cubic cen- 
timeters (c.e.) equal an ounce, dry or fluid measure. 

The foods upon which diabetic patients live are nearly 
all printed in Tables 5 and 6 and are shown in Fig. 6 as 
well. Most of the foods in Table 5 come under the hea^l 
of 5 per cent, vegetables. By this is meant that not over 
5 per cent, (or 5 grams m each 100 grams) of these vege- 
tables may be counted as carbohydrate. As a matter of fact, 



FiQ. 5. — One teaapoonful (S c.c.) o£ Benedict's aolution in a teat-tube. 

lettuce, at the beginning of the first column, contains 2.2 per 
cent., and string beans, toward the bottom of the second 
column, occasionally contain as much as 6 per cent carbohy- 
drate. The average percentage of carbohydrate for the entire 
group would be about 3 per cent., or 1 gram carbohydrate for 
each (1 ounce) 30 grams of vegetables. A large saucerful of 
a 5 per cent, vegetable weighs about 150 grams and contains 
about 5 grams of carbohydrate. Another reason for reckon- 
ing these vegetables at 3 per cent available carbohydrate is 
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VeietablM (fteah or canoad). 



Spa 


MntJ 


10 pM emt.' 


IE pw cent. 


20 pel cant. 


Lettuce 




String beans 


Groan peas 


Potatoes 




BrusseU 


Pumpkin 


Artichokes 


Shell beam 


Spinach 






Parsnips 


Bakied beans 


AapsraKUB 


Water crew 


Kohl-rabi 


Canned 


Green corn 


Rhubarb 


Seakala 


Squash 


lima beans 


Boiled rice 


Biidiv9 


Okra 


Beeta 




Boiled 


Marrow 




Carrots 






Sorrel 


Eggplant 


Onions 






Sauerkraut 


Cabbage 


Green peas. 






Beetgceena 


Radishes 


canned 






DandeUon 


.Leeks 








greens 


String beans. 








Swiss chard 


canned 








Celery 


BroccoU 








MuBbrooma 


Artiohokea, 












rnilto. 






Ripe olives (20 


per cent, fat) 


Watarmeton 




Plums 


Grape fruit 




Strawberries 


Currants 


Bananas 








Apricots 


Prunes 






Cranberries 


Pears 








Peaches 


Apples 








Pineapple 






















Cherries 








Oranges 










Nnta. 






Butternuts 




Brasil nuts 


Almonds 


Peanuts 






Black 


Walnuts 










walnuts 


(English) 








Hiokory 


Beechnuts 


WperceDl. 






Pecans 


Pistachios 


Chestnuts 






Rlberts 


Pine nuts 














and unspioed 








pickle, dam 


, oysters, scal- 








lops, Uver, fish roe. 
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that when they are cooked considerable carbohydrate is lost 
in the water used in the cooking. The same thing applies to 
vegetables in the 10 per tent, column, and these vegetables are 
redioned as containing 6 per cent, carbohydrate or 2 grams 
to the ounce. In the 16 per cent, and the 20 per cent, vege- 
tables about their full value is avaOable. Fruit, also, must 
be reckoned as containing the full quantity of carbohydrate 
assigned to it in the column in which it occurs. Patients 
seldom need to know the food values of more than the 21 
foods mentioned in Table 6. Patients are advised to buy 
gram scales, but since many households already have ounce 
scales. Table 6 is so arranged that the quantities of carbo- 
hydrate, protein and fat in an ounce (or 30 grams) of food 
are placed opposite that food. There are a few exceptions. 
The values for six oysters and one egg are given instead of 
for 30 grams of these foods. 

Table 6. — The Qdantitt op Carbohydrate, Pbotein and Fat and 

THS Calobic Valob or Thibtt Grams (One Ounce) of 

Foods in Common Use.' 

30 crania (1 aunM) CaTboIiydiatH, Protda, Fat. 

contam approiiniatclr. arum. srama. stuaa.' Calorica 

Oatmeal, dry weight . . . 20.0 6.0 2 120 

Shredded nbest 23.0 3.0 105 

Craam, 40 par oBQt 1.0 1.0 12 120 

Cream, 20 per cent. .... 1.0 1.0 6 60 

MUk 1.6 1.0 1 20 

BraraoutB 2.0 5.0 20 210 

Oyatars, sij 4.0 6.0 1 50 

Meat (uQcooked. leoD) ... 0.0 6.0 3 50 

Meat Coooked. lean) .... 0.0 8.0 5 75 

Bsoon 0.0 6.0 16 155 

Cheese 0.0 8.0 11 130 

Ebb (oqo) 0.0 6.0 6 75 

Vegetables 5 per cent, group . I.O 0.6 6 

Vegetables 10 per cent, sroup . 2.0 0.5 10 

Potato 8.0 1.0 30 

Bread 18.0 3.0 0.5 90 

Butter 0,0 0.0 25 225 

Oil 0.0 0.0 30 270 

Fish, cod, haddock (cooked) . 0.0 6.0 .25 

Broth 0.0 0.7 3 

Fruit lOpercent 3.0 0.0 12 
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For another reason, in the first Une the food value of 
oatmeal weighed dry is inserted, because when oatmeal is 
cooked the quantity of water which it takes up is so variable 
that the weight of cooked oatmeal would neitiier be uniform 
from day to day nor the same with different kinds of oatmeal, 
whereas the food values for the dry weights of all kinds of 
oatmeal remain approximately the same. 

Table 7. — The Computation of the Diet. 



Food. 


Brwk 
fut, 

gram. 


°. 


Jiner. Supper. T 


S 


Carbo- 
hydrate 


Protein. 


Fat, 


MSat, oooked . 


i 


+ 

i 


ZOO + 160 - 

S8 t i : 


60 

i 


.§ 


1 

"i 



10 

2S 
18 








Totals 
C«lDri« par gram 

ToUloloriu 


- 


as 

4 


M 


9 




112 + 23e + 


729 - 1077 



In the first column of Table 7 is recorded a list of the 
different foods taken during the day. Of 5 per cent, vege- 
tables 100 grams were given for breakfast, 200 for dinner and 
150 for supper, making a total for the day of 450 grams. 
Two eggs were given at breakfast; meat was ^ven at dinner 
and fish at supper, but a little bacon appears on the list for 
both breakfast and supper. Cream containmg 20 per cent, 
fat was given at ea<^ meal; oatmeal only at breakfast. 
Knowmg the total quantity of each kind of food given 
during the day, by using the table of food values {Table 6) 
one can determine the amoimt of carbohydrate, protein and 
fat for each given food. Thus, 450 grams of 5 per cent. 
vegetables were used. Table 6 shows that for each 30 grams 
(1 ounce) of 5 per cent, vegetables there is 1 gram* carbo- 
hydrate and 0.5 gram protein, and therefore in 450 grams 
(15 ounces) there would be 15 grams carbohydrate and half 
as many grams protein, or 8 (actually 7.5). 

■ Arithmetically, 1.5 crania, but □□ account of vuiation of carbohydrate 
in veKstablea, and on aocouQt of losses by cooking, as nell aa for conve- 
nienoe, reokoaed at 1 gram. 
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Two e^s were given at breakfast. Table 6 shows that the 
eggs contain no carbohydrate, but that each egg contams 
6 grams protem and 6 grains fat — in other words, 2 eggs 
contain 12 grams protein and 12 grams fat. In the same 
way one can reckon the amount of carbohydrate, protein 
and fat in 60 grams of meat (cooked), 60 grams of fish, 30 
grams of bacon, 30 grams of butter, 90 grams of 20 per cent, 
cream (i. c, cream containing 20 per cent, butter fat) and 
15 grams of oatmeal. In Table 6 the quantity of carbo- 
hydrate in 30 grams of oatmeal is given as 20 grams — con- 
sequently in 15 grams of oatmeal there would be half as 
much, or 10 grams carbohydrate, 3 (actually 2.5) grams of 
protein and 1 gram of fat. 

The actual percentages of carbohydrate, protein and fat 
in various other foods are given in the large tables on pages 
152 to 169. From these it is easy to calculate the quantity of 
carbohydrate, protein and fat in any food which a patient takes 
when the total quantity of food eaten is known. Patients 
and nurses somehow are repeatedly confused by such tables, 
forgetting that if the quantity of carbohydrate in milk is 
5 per cent., 100 grams of milk (or in this case cubic cen- 
timeters) would contain 5 grams of carbohydrate, just as 5 
per cent, interest on $100 for a year would be $5. Lobster, 
for instance, contains 16 per cent, protein, and therefore 
100 grams of lobster contain (100 X 0.16) 16 grama protein. 

One should be familiar with percentages, because in thb 
way one can often find the values of various foods which are 
not contained in the 30-gram (1-ounce) table. Should a 
patient, for example, wish to substitute his 8 grams of 
protein in the form of 30 grams of meat for 8 grams protein 
in the form of lobster, thb could be done by hb taking 
(Mr) 50 grams of lobster. 

The use of percentages, however, is employed far more in 
determining the quantity of sugar voided in the urine by 
diabetic patients in the twenty-four hours. If an individual 
voids 2000 c.c. (cubic centimeters) of urine and the per- 
centage of sugar is 5 per cent., it is plajn that the quantity 
of sugar lost in the urine during the twenty-four hours would 
be 2000 X 0.05 — 100 grams. As a lump of sugar amounts 
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to about 5 grams, this would mean that the equivalent of 
20 lumps of sugar was lost in the urine in one day. 
. It is interestmg to compare the decrease of sugar in the 
urine with the reduction of carbohydrate in the diet. 

This is shown in Table 8, which is far more simple than 
it appears to be at the first glance. 



Table 8. — IiinerRATioN or Ambulatory Tkbathent i 
Fastinq OB Omission op Pbotbin. Case No, 1237. Agk 
AT Onset in Sefteuber, 1915, Thirtt-nine Yeabs 
AND Five Months. 





Drine, 


Diet in grann. 




Dietury ptMoriptions in gruiiH 




i 


1 


_Sug«, 


S 








I, 


11 






I 








Dmte. 
1917, 








1 


1 
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Tot. 


I 


■1 
1 


1 
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1 


& 
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ii 


i 


1 


p 
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4000 3,4 


336 














n 
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I 
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21 
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23 
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Mw. 1 
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1162 
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26,84 


94 
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720 






90 2 60 


30 
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CHAPTER V. 
EFFICIENCY IN VISITS TO A DOCTOR. 

A DIABETIC patient frequently fails to get the benefit he 
should from a visit to his physician because he does not 
furnish the facts upon which advice for further treatment 
can be based. Physical appearance alone is by no means 
a sufficient guide to the careful doctor. Information must 
be presented concerning the urine, the diet and often con- 
cerning the blood. The efficient cooperation of the patient 
is necessary, 

1 , bfonnatlon Obtained by Examination of the TJrins. — ^The 
physician should know whether the urine of the patient is 
free from sugar, or, if present, how much it contains. This is 
essential in order to prescribe the diet for the following days. 
The patient should therefore take with him & specimen of the 
urme saved from the entire twenty-four-hour amount. To 
collect such a specimen of urine, discard that voided at 
7 A.M. and then save all urine passed up to and including that 
obtained at 7 the next morning. Take 120 c.c. (4 ounces) of 
the thoroughly mixed twenty-four hour quantity for examina- 
tion. Record the twenty-four hour amount of urine, the date 
and the name on the bottle. The bottle in which the luine 
is being collected should be kept in a cool place. It b best to 
procure a bottle' for this special purpose sufficiently large to 
hold the entire twenty-four hour amount of urine. Select a 
bottle with a large mouth, that it may be more easily cleansed. 
The bottle sboi^d be scalded out daily. It should have a 
tight-fitting cork. Urine so collected decomposes slowly. 
On account of the presence of sugar, diabetic urines are prone 
to ferment, and if fermentation occurs a portion of the sugar 

' Bottles known to the dniggiatB as percolator bottles and graduated id 
100 0,0. up to 2000 0.0. ace moat oonvenient. 

(43) 
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disappears and invalidates any subsequent test for the quan- 
tity of sugar which the urine contained when voided. 

From the difference between the total quantity of sugar 
in the urine and the carbohydrate in the diet it is possible 
to leam what part of the carbohydrate of the diet has been 
assimilated by the body and how much has been excreted 
and so lost. Mild cases of diabetes may consume in the 
food 100 grams of carbohydrate and lose only 10 grams in 
the urine; moderately severe cases may excrete five times 
this quantity, and very severe cases will excrete not only 
the full amount of carbohydrate eaten, but, in addition, 
sugar which they have formed from protein, 

2. Inlonn&tion Obtained by Ezammatlon of the Diet. — The 
quality and quantity of the food eaten during the twenty-four 
hours while the urine is being collected should be recorded. If 
thirty minutes are allowed for a visit to the physician's office, 
it b no exaggeration to say that unless this recording of the 
diet is neatly done, one-third to one-half of the visit is siwnt 
by the physician in learning what the patient has eaten. For 
this reason patients should always bring a diet list arranged 
according to some such plan as tiiat shown in Table 7 (page 
40). 

Even if the quantities of carbohydrate, protein, fat and 
calories are not worked out by the patient, the grouping 
together of 5 per cent, vegetables, the summary of the total 
quantity of butter, cream, meat, eggs, fish, oatmeal and fruit, 
rather than the hit-or-miss record of the amount taken at 
each meal, saves an enormous amount of time, which can be 
far better employed by the physician in giving helpful advice. 
In other words the patient should go to the physician for treat- 
ment rather than for a lesson in grammar-school arithmetic. 

3. Information Obtained by Examination of the Blood. — 
Frequently the course of treatment of a case of diabetes is 
regulated by the quantity of sugar in the blood. If the 
sugar in the blood can be kept at the normal figure, 0.10 per 
cent., the patient is unlikely to show sugar in the urine if 
no change in the diet is made. Estimations of blood sugar 
are usually made before breakfast, because the blood sugar 
rises after meals. Consequently, if the blood sugar is to 
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be tested it should be arranged that thb be done before 
breakfast. 

4. Body Weight. — If the patient has scales the weight fast- 
ing, and preferably undressed on the morning of the visit, 
should be taken. 

5. Note Book. — The patient should have a note book, 
and show it to his physician at each visit. All questions 
about symptoms and diet which have arisen since the 
former vbit should be neatly set down, with space left for 
an answer to each question. It b a common error for 
patients to ask the same question many times, whereas if the 
answer is written down by the physician the question would 
thus be answered once for all time. Fiuthennore, it b a 
great advantage for a patient to keep a note book, because 
gradually it becomes valuable for reference, and his whole 
plan of treatment is systematized. 

The note book should contain a statement as to whether 
sugar has been present or absent in the urine since the last 
report to the physician. Such data can easily be gathered on 
one page and again thus save time. When a patient comes to 
my office with a single specimen of urine instead of a portion 
taken from the twenty-four homr quantity, and without any 
record of the food eaten during the preceding day, and starts 
in to recount that he had nothing but eggs, meat and fish, 
then later remembers that he had a little cream and various 
vegetables, then with prompting recalls butter and an orange 
and a little oatmeal, I alwa.\s pity him, and on very excep- 
tional occasions am able to recall with satisfaction after the 
interview Solomon's soliloquy in Proverbs xvi, verse 32. 
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CHAPTER VI. 
HYGIENE FOR THE DIABETIC. 

Any agency which promotes physical or mental hygiene 
is a step toward the prevention of diabetes in the predis- 
posed and the abatement of its severity in those who have 
acquired it. For years Hodgson has urged in dealing with 
his patients that they "sliould be kept mentally indolent 
and physically active." The experiments of Cannon, Folin 
and their associates upon the appearance of sugar in the 
urine of animals, and of both normal and insane individuals 
following periods of great emotional excitement, have demon- 
strated the truth of the first half of the motto. Therefore 
all individuals who have a tendency toward diabetes should 
be especially urged to take vacations, and the good effect 
of vacations shouM be generally pointed out. 

Dr. Sabine, of Brookline, has made the remark, based 
upon the experience of his long general practice, that those 
of his patients who took active camping trips in the woods 
bore the stress of modern life best. By this means exercise 
was combined with mental relaxation. That the good effects 
of each last for months is not hard to believe. It is only 
natural to conclude that if the muscles, in which is stored 
one-half of the carbohydrate of the body, are kept in good 
condition by training a favorable effect must be exercised 
upon the general metabolism of carbohydrate. Pedometers 
are to be encouraged. It is better to discuss how tar you 
have walked than how little you have eaten. Stimulated by 
Dr. Allen the exercise of diabetic patients has been gradually 
increased, except those unduly weak or in a dangerous con- 
dition upon entrance to the hospital. The effect of this 
increase of exercise upon the well-being of fat diabetics has 
been pronounced, and it is striking how many miles a semi- 
(46) 
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ill or obese diabetic patient can leam to walk durmg two 
weeks. The patients are encouraged to take their walks 
soon after m^h and to go outdoors at least five times in 
the day. Not alone are the good effects of exercise shown 
by the freedom of the urine from sugar and an increased 
carbohydrate tolerance, but by improved circulation and 
general well-being. No case should be considered too far 
advanced for an attempt at muscular redevelopment. 
Fasting diabetics, as a rule, appear to do better when up and 
about the wards for a few hours than when in bed. How- 
ever, caution is necessary in suggesting this plan to severe 
cases of diabetes. Two patients so weak from lowered 
vitality that they could not stand, through the help of skil- 
ful massage and carefully planned dietetic treatment again 
began to walk. 

If the patient, by means of exercise, can have 5 grams more 
of carbohydrate a day the added comfort will be enormous, 
for the addition of 5 grams of carbohydrate to a diet in a case 
of severe diabetes brings almost imtold joy. It allows various 
alternatives, such as half a small orange, 70 grams of straw- 
berries, a small tablespoonful of cooked oatmeal or a potato 
of the size of a pullet's egg. 

Case No, 1024, a lady, aged seventy-eight years, not 
only took exercise in the forenoon and afternoon, but went 
out for her walk in the evening with a flash light. 

Case No. 804, a patient whose diabetes changed from 
severe to moderate and finally from moderate to mild under 
his own care at home, wrote that he considered exercise of 
the greatest importance. He said that he had the best 
garden of anyone in his city. 

Case No. 352 outlived his expectation of life, having had 
diabetes twenty-three years, and throughout this time 
having led a most active existence. He wrote; 

"First, it is very hard to start the exercise, and the less 
one feels inclined to start the more one needs it. Second, 
it is neither necessary nor desirable that it should be violent. 
I found a quiet ride of an hour, walking or jogging after taking 
something on the stomach, started up my old metabolism for 
the whole day. If I rode hard I got tired out," 
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Finally, it is astonishing how much exercise a diabetic in 
training can take. One of my severe cases, living on a strict 
diet, several years ago walked between twenty and thirty 
miles in one day. Inquiry elicited the following letter from 
Case No. 783, a Harvard student, who frequently shows a 
small trace of sugar, a case which borders upon the renal type 
of diabetes. The blood sugar one morning before breakfast 
was 0.07 per cent.: 

Caubriikie, Mass., Dec. 1, 1915. 

"I first noticed the effect of exercise last spring. I was 
rowing for exercise at the time and observed that if I went 
out on the river about a half-hour after lunch and rowed for 
an hour or less the test would not show any sugar in the 
urine at any time during the afternoon, even though I ate 
potatoes and a small amount of bread for limch. But if I 
ate potatoes (no bread) without so exercising the test always 
showed sugar about two hours after the meal." 

Rest is essential. A tired child is put to bed and wakens 
refreshed; one of the most noted surgeons in our country is 
not ashamed to leave his guests at the table and lie down for 
fifteen minutes after his luncheon; the best treatment for a 
failing heart is to put its owner in bed for a week. Diabetic 
patients should rest often, should never get tired and should 
avoid athletic contests. The diet is designed to ^ve a rest 
to the pancreas. Sleep nine hours and more if you can, and 
get another hour of rest by day. Short periods of complete 
relaxation yield maximal returns. 

Forget you have diabetes and do not talk about it with 
others. This is one reason for not using saccharin, and 
another is to avoid the perpetuation of a sweet taste, thus 
reviving the thought of the previously unrestricted diet. 

Mental diversion is desirable, but anxiety is harmful. 
Heavy responsibilities should be avoided as well as nervous 
upsets and emotional excitements. It is almost as dangerous 
for a diabetic to get angry as it is for a man with angina 
pectoris. Case No. 1157 had been sugar-free for five days, 
but it came back when he had an important conference with 
one of hb superintendents. 
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Wear warm clothes instead of staying by the radiator or 
in an overheated room. 

Tlie change in the mental attitude of patients during the 
course of treatment is a gratifying encouragement to the 
physician. Untreated diabetics after a moderate number of 
years usually show depression, and with women this often 
becomes pronounced. In the first ten years of my experience 
with diabetes the tendency of such patients to cry impressed 
me greatly, but even then, with the methods m vogue, it 
was interestmg to see how depression disappeared with the 
decrease or disappearance of sugar in the urine. This could 
not be exptamed by the mental encouragement which a patient 
derived from his Imowledge of the decrease in sugar excretion. 
Even when patients became sugar-free but developed acidosb, 
mental symptoms often improved, and to so great an extent 
that one could say that with treatment, even although it did 
end in coma, the patient enjoyed life far more thoroughly 
than when untreated. During the last five years the mental 
attitude of the patients has improved still more. The en- 
thusiasm about new methods of treatment has been so great 
as to account partially for this; but the actual improvement 
.in health which the patients have felt has been of more 
importance. Greeley explained to my patients how diabetes 
has largely been robbed of its terrors. He urged the simple 
life as a great aid in treatment and told them not to try to be 
first in the Iberian village and be ill, but rather to be second 
in Rome and keep well. He told them to have a hobby and 
not to make it a labor; to be cheerful and to keep their minds 
occupied, and, so far as possible, to continue the previous 
currents of their lives. 
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CHAPTER VII. 
THE DIET OF NORMAL INDIVIDUALS. 

Food and Fnel. — ^Foods are fuel for the body, just as gasoline 
is fuel (food) for an automobUe. Man and automobile 
depend upon fuel as a source of energy. In case the gasoline 
gives out the automobile will stop, but if the food gives out 
the man will not immediately die, because he carries a good 
deal of the fuel stored up in his body, first and chiefly as fat, 
second, a lesser amount in the form of protein in the muscles 
and various tissues, and third, a little in the form of carbo- 
hydrate as animal starch (glycogen) and sugar in the liver, 
muscles and blood. 

A fasting man at the Carnegie Laboratory in Boston went 
without food for thirty-one days, living upon his reserve 
supply of food. 

Just as one can measure how much gasoline b required for 
an automobile to run 100 miles, so one can measure how 
much food is necessary for a man to live for twenty-four 
hours and do a given amount of work. Small automobiles 
require less gasoline than large automobiles, and this is 
pretty much true of individuab, for the food which they need 
depends upon their weight. There are exceptions. Children 
require proportionately more food because they are growing, 
and old people require less because they are quieter. We can- 
not measure the quantity of food which we use in as simple 
a way as we can measure the fuel gasoline which the auto- 
mobile requires, because we depend upon three kinds of food. 
However, it is obvious that if the food value of 1 gram of each 
of the foods, carbohydrate, protein and fat, is known and 
also the quantity of each food which is eaten the total food 
value of tiie diet for the patient can then be determined. 

The nutritive value of the diet is readily computed by 
(60) 
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r«femng to Table 6, page 39, and Fig. 6, and by bearing in 
mind the caloric values of the various foods. (See page 31, 
Question 18). Table 7, p^e 40, will serve as an example. 




Fio 6 — Diet table showiDs total oslones and quantities in grams of 
OAtbohydrate protein and fat in 30 grama (1 ounce) of vanous foods Each 
lineal division representa 1 gram 

The quantity of food which an individual requires has been 
estimated in various ways. One method has been to weigh 
the amount of food eaten by a large number of^individuals 
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and then calculate the amount consumed by each individual. 
The accuracy of such a method depends upon many factors, 
and obviously a man's allowance of food should not be com- 
pared with hb actual consumption of food. Soldiers are 
assigned rations, but it is improbable that they eat what they 
are allowed. A comparison of the French and American 
rations is significant. The rations furnished soldiers in 
various armies are reported to be as shown in Table 9. 
Table 9. — Soldibbs' Rations. 



United States Barrisoa ration . 
Rusdan ration in Manohuriaa 
British ratioo 

French ration (normaJ) . 



Another method allows the food required by a given indi- 
vidual to be calculated far more accurately. By this method 
the total heat ^ven off by a man at rest or at work has been 
measured. 

This total heat represents energy which has been derived 
from the oxidation of the three foodstuffs — carbohydrate, 
protein and fat. It b unessential whether the foodstuffs 
oxidized have been taken within a few moments as food or 
whether they represent food deposited in the body as fat 
(fat tissue), protein (muscle tissue) or carbohydrate (glyco- 
gen, i. e., animal starch). Knowing the total heat given off 
it is not a difficult matter to calculate how much carbohy- 
drate, protein and fat would be required to produce it. 

Experiments have demonstrated that the heat which is 
liberated m the body from the combustion of 1 gram of 
protem or of carbohydrate produces 4 calories, from 1 gram 
of fat 9 calories and from 1 gram of alcohol 7 calories. Fat, 
as would be expected is more than twice as nourishing as 
carbohydrate or protein. With these figures in mind it is easy 
to estimate with sufficient exactness from dietetic tables the 
calories in the diet required to replace the heat given off by 
the body during the period of the experiment. The result 
of such calculations is embodied in what follows. 
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Individuals with sedentary occupations require approxi- 
mately 30 calories per kilogram body weight. Thus a man 
weighing 70 kilograms, or 154 pounds (1 kilogTaiu=2.2 
pounds), would need 2100 (70 x 30) calories, lie caloric 
needs of the body, however, vary not only from day to day 
but from moment to moment. Thus an individual lying 
down requires not over 25 calories per kilogram body weight, 
but at moderate work 30 or more. So much of the twenty- 
four hours is spent sleeping that the individual saves then 
what he uses at other periods. To walk one hour on a level 
road at the rate of 2.7 miles an hour requires 160 calories 
above that of keeping quiet according to Lusk. For a man 
to ascend a Sight of stairs ten feet high about 3 calories are 
necessary. Table 10 shows the calories needed according to 
the amount of work done. 







lV.trert ... 
4t liaht work . 
it moderate work 
M hard work 


. 26 to 31 
. 35 to* 
. 40 to 4. 
. 46to6l 



Total oalorita. 
1750 to 2100 
2450 to 2800 



Children require far more food than adults, because of 
growth and increased activity. Tbb is shown in Table 11. 

Table 11. — Calobic Nbepb of Childrsm DDRDia TwsMrr-FOUR 
HoTms. 

Calorica per Calorie* p«t 
Wdght: kilocnun, paund, Tottl 

Asa in yAam. kc, pousda. body wdght. body waigbt. ealorlM. 



Compoution of the Honnal Diet. — The ordinary diet for a 
man at moderate physical work would contain about 400 
grams of carbohydrate, 100 grams of protein and 100 grams 
of fat. This would amount to 2900 calories in the twenty- 
four hours, or about 40 calories per kilo for an individual 
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weighing 70 kilograms (154 pounds). These figures would 
be proportionately reduced both for those of lower body 
weight and for those with lighter occupations who would 
require nearer 30 calories per kilo. As age advances the 
metabolic requirements are lessened; thus if 2000 calories are 
required at thirty years, 1800 calories will suffice at seventy 
and 1600 at eighly years of age. An individual weighing 
45 kilograms {99 jwunds) could get along very comfortably 
in old age on 1000 calories a day. 

Tablb 12. — Tbe Carbohtdbatb, Peotein and Fat in the Diet of 

A Man doing Modebate Work, Weight 70 Kilograms 

(154 Pounds). 

Quimtily. CaloriM. ToUl 

Food. granu. per (Tbid csloriu. 

Carbohydrals .... 400 4 1600 

Protein 100 4 400 



Chittenden, in his painstaking and scientific manner, 
accomplished an immense amount of good when he showed 
that people ordinarily consumed much more food than 
physiological needs demand. He suggests that it is more 
than probable that this excess of food is, in the long run, 
detrimental to health, weakening rather than strengthening 
the body and defeating the very object of nutrition. 

From the preceding statements it will be seen that more 
than half (55 per cent.) of the energy of the diet of the normal 
individual consists of carbohydrate. These figures are only 
approximate, but they leave no doubt as to how large a place 
sugar and starch occupy in the daily ration. Fig. 7, page 55, 
shows graphically the relative caloric value of the different 
foodstuffs in the total diet. 

The quantity of protein in the normal diet is probably 
decidedly less than 100 grams. From Cannon's investi- 
gations at the Harvard Medical School it would appear 
that hardworking medical students, with their regular 
activities, eat about 90 grams each day. There is compara- 
tively little doubt but that it is sale for an individual to get 
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along on 1 gram protein per day for each kilogram body 
weight, and a doctor's worry ends if hb patients secure 60 
grams protein, even though the students ate rather more. 
Protein is animal food to a large degree; hence its cost. This 
is an added reason for being sparing in the use of protein. 
There is also still another reason, for when an excess of 
protein is burned the other foods are also consumed more 
rapidly, and there b more chance for the heat so produced 
to go to waste. 



acbohydrate and fat 



The quantity of fat in the normal diet varies partly from 
choice and partly from economic reasons. In general in 
those cases in which the carbohydrate in the diet is high the 
fat is low, and vice versa. The Voit standard placed the fat 
at 55 grams, but in a series of 1300 dietary studies of families, 
carried out among different races and in different countries, 
it was shown that the average quantity of fat eaten was 
about 135 grams (4.5 ounces) per j>erson per day, the varia- 
tion recorded being from 45 to 390 grams per person per day. 

The more agreeable varieties of fat, such as butter, cream 
and oil, are expensive foods. Fat is also a concentrated food, 
not only because it has twice the caloric value of either 
carbohydrate or protein, but because it occurs more fre- 
quently in pure form. Oil, butter and lard contain little 
water, whereas except for pure sugar and starch most car- 
bohydrates and proteins are diluted five to ten times with 
water. 

The chief source of error in calculating the total caloric 
value of the diet, and especially of the diabetic diet, is in the 
estimation of fat. Anyone can realize this upon examining 
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a piece (rf meat with its fringe of fat. The fat in bacon is 
most variable, and in amount its value can only be approxi- 
mately estimated. Portions of bacon lose from 43 to 67 per 
cent, of fat in the cooking. For this reason some physicians 
prefer to have the allowance of bacon for their patients 
weighed uncooked and then the fat which escapes in the 
process of cooking can be utilized in the preparation of their 
other food. As the proportion of protein to fat in different 
samples of bacon varies considerably the inconvenience of 
weighing the bacon uncooked has hardly seemed to me to 
counterbalance the questionable gain in accuracy. For this 
reason my patients weigh their bacon after it is cooked. 

Eggs in some cities by iaw must wei^ a pound and a half 
a dozen, an average of 60 grams (2 ounces) apiece. Such 
eggs contain approximately 6 grams of protein and 6 grams of 
fat. How gross our caloric reckonings are is obvious if a 
collection of eggs is weighed and the minimum and maximum 
weights noted. The weight of the heaviest egg in a collection 
of 56 eggs was 72 per cent, more than that of the lightest. 
The 6 grams of protein are equally divided between the white 
and the yolk, but the 6 grams of fat are all in the yolk. 
When protein without fat is desired in the diet one whole 
egg and the whites of two others can be made into a dish of 
scrambled eggs. This would contain protein 12 grams and 
fat 6- grams. 

The weight of one egg shell is usually about 7 grams. 

Milk may be employed in the treatment of diabetes, but 
it must be prescribed and taken with care, because of the 
large quantity of carbohydrate, protem and fat which it 
contains. A glass of milk is drunk so easily that one is apt 
to forget that it contams 12 grams carbohydrate, 8 grams 
protein and 8 grams fat. Fig. 8, page 57, makes this clear. 
Skimmed milk and buttermilk contain the same quantity of 
carbohydrate and protein as whole milk, but differ from it in 
the absence of fat. Thirty c.c. (1 ounce) of skimmed milk, 
whole milk or buttermilk contain 1.5 grams of carbohydrate 
and 1 gram of protem, and 1 quart of skimmed milk contains 
approximately 48 grams carbohydrate and 32 grams protein. 
Whey contains 5 per cent, carbohydrate, but practically no 
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protein or fat. Cream and koumiss contain about 3 per cent. 
carbohydrate, or 1 gram to the ounce. 

Diabetic patients seldom become si^ar-free on a milk 
diet. They may become sugar-free if so little milk b taken 
that the patient is partially fasting. 

The high nutritive value of cream, butter and cheese is 
evident from Fig, 8. This makes these special milk producta 
desirable, but if carelessly taken, danger of acid poisoning 
arises from the large amount of fat which they contain. The 
high protein value of milk — 1 gram to the ounce, 32 grams 
to the quart — is important to consider, not alone because 
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of the proteui itself, but also becaiise from protein sugar is 
often formed. Cheese contains about half again as much 
protein as fish. 

Repeatedly physicians and patients have requested me 
to arrange the common articles of the diabetic diet men- 
tioned in Table 6 in terms of household measure. To a 
considerable extent this is impracticable, because the diabetic 
diet deals with so small a quantity of carbohydrate. For 
this reason the only safe way for diabetic patients at the 
commencement of their training is to weigh their food. 
After a few days of weighing, patients can select utensils 
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from their own pantry or china-closet which conform to the 
size of the portions of their own special diets and use these 
exclusively. By this means needless weighing is avoided. 
Two such utensils are shown in Fig. 9. 

The ramekin level full of Quaker Oats holds 30 grams. 
When packed tightly with 5 per cent, vegetables or potato 
it holds 90 grams, but when filled loosely in the ordinary 
manner, 75 grams. The pitcher holds 60 cc, or 2 ounces, 
and is graduated to 15 cc. 



Patients and physicians often err in thinking their com- 
putations of the diet are extremely accurate. In order to 
demonstrate the errors which easily arise from general 
statements about foods. Fig. 10, page 59, is inserted. 

It is manifestly inaccurate to allow one orange in lieu of 
10 grams carbohydrate, for, as the illustration shows, three 
oranges may contain respectively 10, 15 or 20 grams carbo- 
hydrate. 

Similar wide variation in carbohydrate content occurs in 
grape fruit. The oranges from left to right are sold under the 
trade names of 126, 170 and 250 (to the box) and the grape 
fruit under the trade names of 28, 64 and 96 {to the box). 
At the New England Deaconess and Corey Hill Hospitals 
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oranges and grape fruit are now prescribed according to 
the weight of the peeled pulp. Errors in eggs may compen- 
sate themselves, because the eggs average about 60 grams. 
Potatoes vary enormously in size, the diagram of the smallest 
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shown here k in reality the size of an e^. It is quite unsafe 
to guess at the size of a potato. 

It is partly on account of the ease with wliich large errors 
in the carbohydrate content of food may occur that it is 
desirable to give to patients with a low carbohydrate toler- 
ance their carbohydrate in the form of 5 per cent, vegetables 
exclusively, for an error in weight, reaching 120 grams (4 
ounces) could not exceed 4 grams of carbohydrate. 
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CHAPTER VIII. 

THE DIET OF DIABETIC INDIVIDUALS. 

The Noimal and Diabetic Diets Compared. — Four-seveDths 
of the calories of the diet in health are made up of carbo- 
hydrate, two-3eveiiths of fat and one-seventh of protein; but 
ID diabetes the diet is composed almost exclusively of the 
latter two foods. This is not discouraging, for until recently 
the Eskimo's diet contained only about one-seventh carbo- 
hydrate. It takes time and experience to learn to live suc- 
cessfully upon a diabetic diet, and it is only with time that 
the body adjusts itself to a diet with so marked a reduc- 
tion of carbohydrate and so marked an increase in fat. It is 
indeed wonderful that it is possible for the body to do so at all. 
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Fig. 11. — Tha diet of a ttormal and of a diabetic ladividual compatod. 
Weisht of each patient 60 kilograma (SO X 2.2 — 132 pounda). Foods 
arranged in Beams. 




FiQ. 12.— Foods 



calories. Same as Fig, 11. 



In Fip. 11 and 12 the carbohydrate, protein and fat in the 
normal and diabetic diets are graphically compared by weight 
and by calories. It is assumed in this comparison that a 

(61) 
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diabetic patient has a tolerance for 75 grams carbohydrate. 
It will be noted that the total caloric value of the diabetic 
diet is slightly less than the normal diet. This is so arranged 
with design, partly because the diabetic patient is usually 
less active and partly because, by a slight restriction of diet, 
the opportunity for improvement of the diabetes is favored. 
Caloric Needs of the Diabetic. — The diet of the diabetic 
patient should contain, except for brief intervals, the mini- 
mum number of calories which the normal individual would 
require under similar conditions. Many normal individuals, 
in my opinion, actually live upon less than 30 calories per 
kilogram body weight, and repeatedly one sees diabetic 
patients over fifty years of age who comfortably live upon 
less for long periods. This is true only for the treated 
diabetic. If the patient is allowed more ^an the minimum 
amount of food there is far more likelihood that a portion 
will be unassimilated and appear as sugar in the urine. One 
of the first rules for the diabetic patient to learn is never to 
overeat. He should be a model in food conservation for 
his household. As a matter of fact during scientific treatment, 
he always returns a clean plate because his appetite is always 
equal to the food allowed. 

Table 13. — Thb Effsct of thi Rbstbiction of Food upon 

IhABBTIC MORTAUTT. 

Bortin. Munjoh. Bregbu. 

1913 400 IDS 100 

IBM <6T 104 IIS 

teiS 383 101 113 

1S16 331 82 78 

IB17 2«4 73 72 

lOlS 177 77 51 

The beneficial effects of a low diet upon diabetic patients 
were repeatedly observed in Germany during the years 1914 
to 1918. This is well shown in a paper by Kosenfeld, of 
Breslau, from which Table 13 b constructed. Even in tiie 
United States the census reports for 1916 and 1917 show for 
almost the first time in a generation a halt, and in fact even 
a decline, in the mounting death-rate from diabetes (see 
Chart, page 26), With the resumption of abundant food it 
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is probable that the frequency and unfortunately the mor- 
taUty of diabetes will again increase. What effect the diminu- 
tion in the supply of alcohol and the coincident increase in 
the consumption of candy wUl exercise upon diabetic statis- 
tics is problematical. Very likely it will be eventually 
possible to determine whether the calories omitted as alcohol 
are offset by the addition of sugar. 

Carbohrdrate in tho I>lab«tie Diet. — The total carbohy- 
drate in the diet of diabetic patients is almost invariably 
restricted and seldom exceeds 100 grams. This is a decrease 
to approximately 25 per cent, of the normal carbohydrate 
ration. It so radically changes the composition of the 
normal diet as to make it self-evident that rapid dianges 
from a normal to a diabetic diet containing even 100 grams 
carbohydrate might easily cause Indigestion in normal as 
well as in diabetic individuals. The decrease in carbo- 
hydrate must be eventually compensated by an increase 
in fat. 

The Estimation of the Carbohrdrate in the Diabetic Diet. — 
The quantity of carbohydrate in various foods is easily cal- 
culated and far more simply than is usually thought. (See 
Table 6, p. 39, with accompanying text.) 

Carbohrdrate In Vegetables.— It would appear tune-con- 
smning to detennlne the amount of carbohydrate in the 
various vegetables which the patient eats in twenty-four 
hours, and this is actually the case. Fortunately the 
content of carbohydrate in the 5 and 10 per cent, groups 
of vegetables is so small that one is justified in the vast 
majority of cases in accepting an average figure for the 
group. It is true that there is considerable variation in 
each group in Table 5, but the average content is not far 
from that represented, the error being on the lower side. 
This does not hold for string beans, because often trouble 
occurs from the beans having developed into maturity, 
thus greatly increasing their content in carbohydrate. 
Many an unexplained trace of sugar in the urine has 
undoubtedly occurred in this way. "Refugee" beans are an 
excellent variety. "Kentucky Wonder" beans are also highly 
recommended tor the garden, because they last so long. 
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One will not be very wrong if he considers the u 
amount of carbohydrate which a diabetic will secure from 
5 per cent, vegetables in the twenty-four hours as 20 grams. 
This is why in mild cases of diabetes it is unnecessary to 
weigh the vegetables, for it is improbable that a patient 
will eat too much of these. Even a moderately severe 
diabetic can partake very freely of these, and particularly 
is it the case when those selected are lettuce, cucumbers, 
spinach, asparagus, rhubarb, endive and vegetable marrow. 

Loss of Carbohjdrate in Cooking Vegetables. — The longing 
for carbohydrates is occasionally relieved by giving patients 
food which simulates carbohydrate, yet in reality is free 
from it. Foods of this type are free from carbohydrate and 
fat and contain a negligible amount of protein. Washed 
vegetables constitute a food of this type. Vegetables lose 
carbohydrate in the cooking, and this loss is favored (1) by 
chan^ng two or three times the water in which they are 
prepared; (2) by preparing the vegetables in finely divided 
form so that the water can have easy access to the whole 
mass and thus dissolve out the carbohydrate. 

Von Noorden' pointed out that 100 grams of raw spinach 
contained 2.97 grams carbohydrate, but cooked spinach 
only 0.85 gram. Similarly 100 grams of ripe peaches con- 
tained 9.5 grams carbohydrate, but when boiled and the 
water changed, only 1.8 grams. Allen* has utilized this 
method of removing carbohydrate from vegetables, and 
thus allows patients to have bulk in their diet. He terms 
vegetables so prepared " thrice-cooked" vegetables. " Under 
these conditions the vegetables may be boiled through 
three waters, throwing away all the water. Nearly all 
starch is jJius removed. The most severe cases generally 
take these thrice-cooked vegetables gladly and without 
glycosuria." Patients often say that it makes little differ- 
ence to them whether the vegetables are thrice washed or 
not. It is easy and useful to add a little salt, and if desired 
the vegetables can be flavored with meat juices or meat 
extracts. The vegetables which most readilj' part with 
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their carbohydrates are spinach, celery and cabbage. 
Canned aspar^ius and canned spinach, carrots and rhubarb 
should be washed six times. The carbohydrate in cauli- 
flower is removed with great difliculty and this vegetable 
had best not be used for this purpose. Professor Wardall 
reports that three washings will remove the carbohydrate 
from beets and seven washmgs that from parsnips. Pre- 
sumably this is due to the carbohydrate in these vegetables 
being more largely in the form of soluble sugar than in that 
of the relatively insoluble starch. 

The Carbohydrate in Various Foods. — 1. Potatoes. — The 
variation in the percentage of carbohydrate in potatoes 
before and after cooking is negligible, save with potato 
chips, in which on account of the loss of water in their 
preparation the carbohydrate is more than doubled. 
Emphasis should be laid upon the comparatively small 
amount of carbohydrate in potato in proportion to its bulk 
in comparison with the large percentage of carbohydrate 
in bread. A considerable number of my milder cases of 
diabetes, by giving up bread and bread preparations entirely, 
have been able to eat potatoes freely. In prescribing 
potatoes for diabetic patients it is desirable to designate 
baked potatoes. These can be eaten agreeably together 
with the skins when they have been carefully cleaned with 
a scrubbing brush in the kitchen. Baked potatoes are 
advantageous in two ways: the skins are quite an addition 
to the meager diet of the diabetic, and, furthermore, they 
counteract constipation, 

2. Nuts. — Nuts containing 15 and 20 per cent, carbo- 
hydrate are probably far less objectionable than most other 
foods with a similar carbohydrate content. This is due to 
the fact that in such nuts as almonds and peanuts a larger 
part of the carbohydrate is in the form of pentosan, galactan 
or other hemicelluloses, which probably do not readily form 
sugar. There is a field for investigation open here. 

3. Fruit.^Frait is most desirable for a diabetic patient if 
his tolerance will allow him to take it. The taste is agree- 
able, it serves instead of a dessert and so relieves the patient 
of the embarrassment of sitting idly at the table when others 
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are eating. The best varieties of fruit for diabetic patients 
are grape fruit (5 per cent,), strawberries (7 per cent.) and 
oranges (11 per cent.). These fruits are safer for the 
patient than apples {15 per cent.), because they contain 5 
to 10 per cent, less carbohydrate, and are more satisfying. 
Furthermore, it is less easy thoughtlessly to eat an orange 
than an apple and thus break dietetic restrictions. 

At present my patients use the following equivalents in 
their choice of fruits as representing 10 grams carbohydrate 
(Table 14). 

Table 14. — EqinrALEHTS of 10 Grams Cabbohtvbatb in 
Various Fsons. 

Onnu. 

Orange pulp 100 

OTap« fruit pulp SCM) 

Strawberries 150 

BlaclibenieB 100 

Baspbeiriea 76 

Peaohes TS 

Bluebarriea BS 



4. The quantity of carbohydrate in a very small orange 
is about 10 grams. The same statement will apply to one- 
half a small-sized grape fruit. One will not be far wrong 
to consider that one compartment of a very small orange 
contains 1 gram carbohydrate. The illustration on p. 59 - 
shows that larger oranges and larger grape fruit easily con- 
tain twice as much carbohydrate as do the smaller varieties. 

5. Bananas. — Bananas can seldom be taken by diabetic 
patients because the content of carbohydrate is so high, being 
equivalent to that in potato. In general the riper a banana, 
and for that matter any vegetable or fruit, the more starch 
in it has changed to sugar; and also the more carbohydrate 
it contains. Since unripened fruits with their lower car- 
bohydrate content can be made palatable by cooking, a 
way is afforded for diabetic patients to use them. 

6. Ripe Olioes. — Ripe olives make a pleasing change in 
the diet. They contain 4 per cent, carbohydrate in con- 
trast to green olives, which contain 1.8 per cent. Further- 
more, ripe olives are more easily digested. Five ripe or 
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10 green olives contain 1 gram carbohydrate and 5 grama of 
fat. The quantity of protein in ten olives is about 1 gram. 

7. Milk. — ^The carbohydrate in milk is in the fonn of 
lactose and can be reckoned at 5 per cent., or 1.5 grams 
per 30 c.c, or 1 ounce. It is the same in skinmied milk, 
buttermilk and whey; but cream and koumiss contain about 
3 per cent., or 1 gram carbohydrate to the ounce. Butter- 
milk contains essentially the same quantity of carbohydrate 
and protein as milk, but only a trifling amount of fat. 

8. Oatmeal.— Oatmeal is two-thirds carbohydrate. In cal- 
culations one should always be guided by the dry weight, 
because the different preparations vary greatly in bulk and 
weight when cooked. It is a simple matter for a few days to 
weigh out 30 grams (1 ounce) of dry oatmeal containing 
20 grams carbohydrate, have It cooked and note the bulk. 
By dividing the oatmeal thus cooked into four portions 
each would contain 5 grams carbohydrate. 

In weighing foods with the usu^ variety of scales one 
should never attempt to weigh out quantities as small as 5 
grams. A more reliable result is obtained by weighing out 
multiples of 5 grams and then dividing into enough portions 
to make each portion 5 grams. 

A Shredded Wheat Biscuit, weight 30 grams, can be used 
interchangeably with 30 grams of oatmeal. Its uniform 
size and its availability at all times make it an extremely 
convenient article of food for a diabetic patient. 

CarbohydrBtB. ProWin Fat. 

Oatmeal. 30 grams (dry) 20 5 2 

Shredded Wheat Biaouit 23 3 

TTneeda Biscuits (4) 20 3 2 

9. Bread. — It is undesirable to give bread to diabetic 
patients unless their tolerance is very high, because they 
can take so little without causing glycosuria that the bread 
is simply an aggravation. An error in the weight of 1 ounce 
of a 5 per cent, vegetable amounts to 1 gram carbohydrate, 
of potato to 6 grams, but of bread to 18 grams, llie car- 
bohydrate in white wheat bread amounts to about 53 per 
cent. If the bread is toasted, enough water is lost to raise 
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the percentage of carbohydrate in the toast to about 60 per 
cent. If the bread is made with water instead of milk, but 
without sugar, the carbohydrate content is lowered and may 
amount to only 45 per cent. Coarse breads if made without 
sweetening or milk would contain slightly less carbohydrate. 
If the tolerance for carbohydrate is less than 50 grams, breads 
are best avoided. 

Crackers and zwieback contain still less water than toast, 
and in consequence the percentage of carbohydrate is 
raised to the neighborhood of 70 per cent. Many gluten 
breads upon the market contain as much as 30 per cent. 
carbohydrate. 

Protein in the Diabetic Diet. — ^The quantity of protein 
required by diabetic patients varies with the age, weight 
and activity of the case as well as with the condition of 
the kidneys. It is a safe rule at the beginning of treatment 
to attempt to increase the protein gradually up to the same 
quantity as that required by a normal individual. This is 
approximately 1.5 grams per kilogram body weight. 

Chittenden points out that 60 grams {one-half the old 
standard protein) are quite sufficient to meet all the real 
physiological needs of ^e body under ordinary conditions 
of life, and that with most individuals not leading an active 
out-of-door life even smaller amounts will suffice. Chitten- 
den, weighing 57 kilograms, and Mendel weighing 70 kilo- 
grams, lived respectively on 34 and 41 grams protein daily, 
the former for nine and the latter for seven months. UntO 
the Chittenden low protein diet is proved to be entirely 
satisfactory as a permanent diet for healthy individuals it is 
best not to have recourse to it for long periods in the 
treatment of diabetes. Temporarily small quantities may 
be given, but safety lies not far from 1 gram protein to each 
kilogram body weight. 

It has been claimed that vegetable proteins give rise to 
less carbohydrate than do animal proteins. As a matter of 
fact, carbohydrate may be formed out of any protein. 

Meat and Fish. — ^These two articles constitute the chief 
sources of protein in the diabetic diet. The study of the 
chemical composition of these foods is simplified for the 
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diabetic patient by the fact that except m liver and shell-fish, 
carbohydrate is absent. Even in liver the quantity of car- 
bohydrate is almost negligible when we consider the amount 
and frequency with which this article of food is eaten. The 
■ analyses of liver and shell-fish will be found in the tables on 
pages 157, 158. 

The chief difficulty in computations of the nutritive value 
of meat and fish is due to the varying content of fat. Thus, 
the edible portion of chicken may contain on the average 
only 2.5 per cent, of fat, whereas lean ham may contain 14 
per cent, of fat, fat ham as much as 50 per cent, and smoked 
bacon G5 per cent., though lean smoked bacon 42 per cent. 
In general a mixture of cooked lean meats probably contains 
not far from 10 to 15 per cent, of fat. 

Fish differs from meat chiefly m the small quantity of fat. 
Even salmon, which contams more fat than most other fish, 
showed in its analysis only 12.8 per cent, fat, shad 9.5 per 
cent, and herring and mackerel 7.1 per cent. In general 
other kinds of fi^ show 6 per cent, or less of fat. Halibut 
steak, for example, cont^ns 5.2 per cent, and cod 0.4 per 
cent. Preserved fish, however, is quite rich in fat; thus 
sardines contain 19.7 per cent. In substitutmg fish for meat, 
my patients are taught to add from J to 1 teaspoonful of 
olive oil to the diet for each 30 grama of fish. 

The quantity of protein in meat also varies considerably 
and usually falls as the percentage of fat rises. A value of 
20 per cent, for protein in uncooked lean meat represents 
about the average, and this is increased to 25 per cent, or 
more when the meat is cooked. The quantity of protein in 
fish is very slightly less than that in meat. Fish b especially 
deshable in the early days of protein feeding following the 
preliminary carbohydrate-feeding days, because in fish the 
quantity of fat is so low. Shell-fish make agreeable additions 
to the diet: (1) they are deshable because they are pala- 
table; (2) they are bulky foods and so are satbfying; (3) 
they furnish a separate course at a meal. Half, a dozen 
oysters or clams are quite sufficient. The edible portion 
of a medium-sized oyster on the shell weighs on the average 
half an ounce, and half a dozen oysters would amount to 
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90 to 100 grams. The six would contain, about 4 grams 
carbohydrate, 6 grams protein and 1 gram fat, the equivalent 
of 50 calories. Half a dozen clams on the shell (edible por- 
tion) weigh 35 grams and contain 0.7 gram carbohydrate, 
3 grama protein and a negligible quantity of fat. 

Eggs, — Next to meat and fish, egga are the most frequent 
source of protein for the diabetic. (These have already been 
discussed on page 56.) 

Cheese. — Cheese is a prolific source of protein and is to be 
recommended because of its lesser cost. A gram of protein 
in cheese is considerably less expensive than a gram of protein 
in the form of meat, fish or eggs. Unfortunately, most 
varieties of cheese upon the market contain large percentages 
of fat. Even skimmed-milk cheese may contain as much as 
15 per cent. 

Broths. — Broths are so extensively used on fasting days 
and as lunches for diabetic patients that their composition 
deserves notice. Jelly-like broth contains a large quantity 
of protem in the form of gelatin, and such broths may prevent 
diabetic patients from rapidly becoming sugar-free when 
they are consumed freely on otherwise fasting days. As a 
ruJe, the nutritive value of a broth made for diabetic patients 
should be negligible. That this may be the case, the broth 
should be skimmed free of fat, and obviously should be clear 
so as to be free from particles of meat fiber. Various canned 
bouillons and bouillon cubes contain very little nourishment. 
(See page 159.) The danger in broths lies in the amount of 
salt which they contain. Frequently thb is very great, 
whereas the amount of salt should be moderate. Patients 
often desire to drink several cups of broth a day, and if the 
broth is heavily salted a portion of the salt may not be 
excreted. Each teaspoonful of salt that remains in the body 
holds back with it approximately one pmt of water. This 
frequently causes temporary swelling of the lower extremities 
and face, a condition which is more annoying than dangerous. 

Considerable variety can be obtained in the broths suit- 
able for patients. These are described on page 146. 

Fat in the Diabetic Diet. — Fat forms the bulk of the 
diabetic patients' diet. Even with the most modem ideas 



,, Google 



FAT IN DIABETIC DIST 71 

upon treatment this statement holds. Fig. 1 1 , and 
also Fig. 12, give the proportions which the different 
foodstuffs take in the diet and show the extent to which 
diabetic patients must depend upon fat to offset the loss 
of carbohydrate. Remember that the diet of a healthy 
individual of 70 kgs. at office work contains approxi- 
mately 300 grams carbohydrate, yielding (300x4) 1200 
calories. A diabetic patient of analogous size who failed to 
utilize more than 300 of these 1200 calories must replace the 
remaining 900 calories with 100 grams of fat. Theoretically 
this should be taken in addition to the usual 100 grams of 
fat in the normal ration; but practically this b seldom neces- 
sary, because the diabetic patient is usually less active than 
the ordinary individual. These calculations are made for a 
patient weighing 70 kilograms. In reality most diabetic 
patients weigh ist less and therefore require less food. 

The Eskimos live largely upon fat. Diabetic patients 
should be very thankful that there is a race of Eskimos 
through which proof is afforded that it is perfectly possible 
to maintain life on a diet in which carbohydrate is largely 
replaced by fat. 

How much fat should a diabetic patient eat? This does 
not depend upon the capacity of the digestion. The safest 
answer would be: as little as possible in order to maintain 
body weight. Unquestionably the quantity will vary from 
time to time, and it may increase with years without detri- 
ment to the patient. Nevertheless, it b reassiu-ing to see a 
diet which contains more carbohydrate than fat. In other 
words, a carbohydrate-fat ratio of 2 to 1 or 1 to 1 , respectively, 
begets confidence and a carbohydrate-fat ratio of 1 to 5 
or above causes apprehension. Yet case No. 664, with dia- 
betes of fifteen years' duration, lives upon a diet which con- 
tains twice as much fat as carbohydrate, and for years the 
ratio was nearer 1 to 4 or even 1 to 5. 

Fat b most agreeably taken as cream, and cream which 
contains 20 per cent, butter fat b usually easier to bear 
than a richer cream. The upper 120 c.c. (4 oz.) of a quart 
bottle of milk which has stood for twenty-four hours b 20 
per cent, cream. It b seldom advisable to allow more than 
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half a pint (240 c.c.) of cream, althougti patients prefer to 
increase the quantity of cream at the expense of other forms 
of fat in the diet. Half a pint of 20 per cent, cream contains 
48 grams of fat, and yet the quantity of carbohydrate or of 
protein in cream of this richness is but little over 8 grams, 
andmay be estimated in clinical work as 8 grams, or 1 gram to 
the ounce. Occasionally patients tolerate butter better than 
cream, and, as a rule,, fresh, unsalted butter is preferred. 
Obviously, when cream is increased in the diet the butter 
must be decreased, and vice versa. Thirty grams of butter 
contain 25 grams of fat, and this is a welcome addition to the 
diet. Oleo, butterine and nut margarine contain no sugar 
and have about the same percentage of fat as butter, and the 
cost is very much less. Lard being nearly 100 per cent, fat 
can be used to advantage more than it is now in the diabetic's 
diet, Crisco, also nearly 100 per cent, fat, is often more 
welcome than lard, because of the lack of flavor. Oil is 100 
per cent. fat. 

Oil is so desirable for a diabetic that it is inadvisable for a 
patient to take more than 15 grams (1 tablespoonful), lest 
he weary of the same. If oil is disliked upon vegetables it 
can be taken in small quantities as medicine after meals. 
Italian patients naturally bear oiive oil unusually well, 
Olive oil forms an excellent lunch for diabetic patients. It 
may be used upon retiring. It is the diabetic patients' cough 
medicine and relieves the symptoms of his hyperacid stomach. 
Peanut, corn or cotton-se«l oil may be substituted if expense 
is a factor. Mineral oil is without nutritive value. 

Danger of Fat to the Diabetic. — Fat is the chief source of 
the dreaded acidosis, though to this in some degree protein 
contributes as well. Fat, therefore, at one time may pre- 
serve the life of the diabetic, because of its high nutritive 
value, but at another period may destroy it by causing acid 
poisoning. The close dependence of acidosis upon a fat 
diet is beautifully shown in Table 15, page 73. 

There is no more potent agency in the prevention of acidosis 
than the withdrawal of fat from the diet, Allen has made 
us all his debtors by a series of experiments upon diabetic 
dogs which show the insidious way in which fat is harmful 
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in the manner in which it has been customarily employed 
in the treatment of diabetes. "Fat unbalanced by adequate 
quantities of other foods is a poison." 
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Today an endeavor is already made to protect the patient 
from acid poisoning by limiting the quantity of fat to the 
amount that he can bear. In a routine way this is accom- 
plished by decreasing the fat when there is any sign of acid 
poisoning, but eventually this will probably be more accu- 
rately accomplished by tests of the quantity of fat in the 
blood. 

Alcohol.' — ^The use of alcohol in diabetes would seem to be 
indicated, but, as a matter of fact, there is but a small per- 
centage of my patients who employ it at all. 1 c.c. of pure 
alcohol yields 7 calories in its combustion. Thus, 15 c.c. 
(1 tablespoonful) of alcohol" or its equivalent — 30 c.c. (2 
tablespoonfuls) of whisky, brandy, rum or gin — would yield 
105 calories to the body. Seldom, however, do I prescribe 
it for patients, and this rule holds even for patients during 
days of fasting. 
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Most of the physicians of my acquaintance treat the vast 
majority of their patients without alcohol in any form. 

Liquids. — It is rarely necessary to restrict the liquids in 
diabetes. The diminution of the carbohydrate in the diet 
with the resulting fall in the quantity of the sugar to be 
excreted usually leads to a corresponding diminution in the 
thirst and volume of urine. A doctor hesitates to restrict a 
patient with severe diabetes in the use of liquids for fear too 
little fluid will be available for the body with which to 
eliminate the acids which may have been formed. On the 
other hand, patients often upset the digestion by drinking 
large quantities of liquids rapidly. This is avoided by allow- 
ing only half a glass of water at a time, though the patient is 
instructed to take that as frequently as desired. 

Case No. 1196 continually voided large quantities of urine, 
but investigation usually revealed a cause, such as the inges- 
tion of 20 or more grams of salt, bouillon cubes in variable 
number or 21 half-grain saccharin tablets a day. Ice water 
should be discouraged; it may not always upset the diges- 
tion, but it does invariably call for the expenditure of calories 
to warm it to blood heat, and calories for such a purpose a 
diabetic cannot well spare. 

Sodinm Chloride. — Salt b of great service to the diabetic 
patient. If it is withdrawn from the diet the weight falls, 
due to the simultaneous excretion of water, and the skin and 
tissues of the patient are obviously dry. 

In the early days of fasting treatment, patients often lost 
much weight because water alone was allowed. For example, 
one case lost thirteen pounds in four days in thb manner. 
When broths are freely given during fasting it is not uncom- 
mon, particularly in the presence of acidosis, to see a patient 
gain weight, and mvariably such patients feel better than 
those who lose. 

This gam in weight is to be explained by the large quantity 
of salt in the broths. Salt is very freely used by diabetic 
patients. I do not remember to have ever seen a diabetic 
patient who took too little salt, though such a case has been 
called to my attention at another clinic. One of my fasting 
cases was accustomed to shake salt into his hand to eat. 
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Patients will often salt their broths, although these fre- 
quently ah-eady contain too much. 

The fact that it is harmful for a diabetic patient to take 
large quantities of salt is occasionally shown by the excessive 
quantities of urine which they are obliged to void, though 
sugar-free, and by the swellmg m legs and ankles which 
may appear. However, it should be stated that it is most 
exceptional for a patient with dropsy to develop diabetic 
coma, and I recall but one instance of a patient in diabetic 
coma in whom dropsy appeared. The withdrawal of salt 
from the diet of Case No. 1378 wrought surprising changes 
in her weight and her dropsy entirely disappeared. From 98 
pounds it fell to 70 pounds in twenty-five days, and this was 
due almost exclusively to the disappearance of the dropsy. 
If the quantity of the urine in twenty-four hours does not 
exceed 1500 c.c. (3 pints) the amount of salt in the diet is 
seldom, if ever, too great. 
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CHAPTER IX. 
THE DIETETIC TREATMENT OF DIABETES. 

Introduction. — The purpose of the dietetic treatment of 
diabetes b to enable the patient by the rearrangement of 
his diet to lead a useful life. He may be urged to live less 
strenuously, but he can at least live in a manner similar to 
that of a healthy individual. This object is best obtained 
by preventing the loss of sugar in the urine, in other words, 
by keeping the urine sugar-free. 

It is explained to the patient that whereas the sugar In 
the urine is chiefly dependent upon the sugar and starch in 
the diet, the simple reduction of the total quantity of the 
diet may result in its elimination; that this reduction of the 
total caloric value of the diet is most easily effected by 
giving up fats in all forms; that in order "to determine how 
much of the balance of the diet, now consisting of carbo- 
hydrate (sugar and starch) and protein, is unassimilated 
and appears in the urine, certain articles of food should be 
selected whose composition b simple and well known; that 
the quantities of these foods taken in each twenty-four hours 
should be weighed or measured ; that the facts so obtained 
should be reported to the physician, and finally, in order to 
show the result of the diet, a specimen of the urine saved 
from the twenty-four hour amount be sent for examination. 

Until recently the luine furnished the beat guide to the 
physician as to whether the patient was upon a proper diet. 
Today the examination of the blood affords information, 
which is of additional and, in some respects, of superior value. 
If the sugar in the blood can be maintained in the neighbor- 
hood of the normal quantity (0,10 per cent.), sugar does not 
appear in the urine save in exceptional cases. Usually sugar 
is not found in the urine until the blood sugar b increased to 
0.17 per cent. Therefore, abnormalities are earlier apparent 
(76) 
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in the blood than in the urine, and consequently if a patient 
has a normal blood sugar he knows he is in a safer condition 
than when he simply is infoimed that the urine is sugar-free. 
However, the knowledge of the blood sugar is recent and too 
categorical statements should not be made. 

Treatment of mild cases of diabetes, like the treatment of 
all types of diabetes, can be carried out in various ways. 
There is no hard and fast rule. One of the simplest pro- 
cedures, as suggested above, k to decrease the total quantity 
of the diet, irrespective of its quality, to such a point as will 
bring about a slight loss of weight. Occasionally this is all 
that is necessary to free the urine from sugar. This is the 
explanation of the "milk cure" and "potato cure" of former 
times. Those exclusive diets were undernutrition diets. 
More commonly, however, impatience on the part of the 
doctor and patient defeats such a plan and the urine is first 
rendered sugar-free by the omission of such carbohydrate 
foods from the diet as sugar, sweetened desserts, bread or 
potato. While this treatment may work well in some cases, 
it leaves too much to chance to be successful in all. In certain 
instances it may even be harmful, because the omission of 
so much carbohydrate from the diet without simultaneous 
omission of fat may lead to acid poisoning, and acid poison- 
ing is a serious handicap to a diabetic patient. The mere 
development of acid poisoning transfers the individual, at 
least temporarily, from the mild to one of the severe types 
of the disease. It is for these reasons that the following 
rather more laborious plan of dietetic treatment is recom- 
mended. No apology is offered for the added work entailed 
upon both doctor and patient, because during these first few 
weeks of treatment, foundations are being laid upon which 
years of usefulness and comfort can rest. 

The patient is requested, for the sake of convenience, to 
select his diet from the following list of foods. He is cautioned 
to be moderate in all that he eats, and, for simplicity in 
weighing the food, to narrow his choice to a few articles. 

Water, clear, thin broths, coffee, tea, cocoa shells or cracked 
cocoa (strained) may be taken as desired, and it is unneces- 
sary to report the amounts of each. 
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Totfti qunntlty to be filled in by. the 

Food. pfttient uid »at to th« phyiiolan. 

1. Orange (amall) Roport in number. 

2. Shredded Wheat " pieoea. 

3. MUk " cubic m 

4. Fieh " granw oi 

6. Meat (lean) 

6. 6 per cent, vegetables .... " " 

7. Potato " 

8. Bread " " 



Physicians and patients are often surprised that the urine 
has become sugar-free upon this diet, not realizing that it 
represents a great reduction in nutritive value, due to the 
exclusion of most of the fat. If the urine does not promptly- 
become sugar-free upon it, a study of the diet list submitted 
will show the total quantity of carbohydrate and protein 
which it contains, and this compared with the sugar in the 
urine will indicate what further restriction or modification 
is necessary. 

The plan as above described is intended only for those 
diabetics, presumably mild, who are about to begin treat- 
ment. However, it may be used by other diabetics as a 
test diet according to the following rule: Select from the 
above list of foods those which occur in your present diet 
and in the same quantities and eat nothing else. 

Five cases will now be described to illustrate the treatment 
of diabetes under varying conditions. These five cases, 
A, B, C, D, E, represent types of diabetes from the very 
mild to the very severe. Instead of being described as five 
separate individuals they are described as an individual 
whose case has become steadOy more serious because of 
lack of treatment. The data for urine and diet do not exactly 
correspond with actual cases which have been under my care, 
but the differences are slight. By choosing foods and figures 
which are easy for calculation the methods employed are 
more readily to be understood. 
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Test Diets with Illustrated Cases. Case A. — Mild 
Diabetes. Let us for illustration assume that a fat man 
in middle life, weight 90 kilograms (90 x 2,2 = 198 pounds), 
has just learned that the urine which he sent to his physician 
contained 1 per cent, of sugar. The volume of the urine 
amounts to 2000 c.c. (2 liters or 2 quarts and 2 ounces) and 
the total quantity of sugar (2000 x 0,01) is 20 grams, or J of 
an ounce. He ia given directions to live upon a diet in 
accordance with Table 16 and in two days again reports to 
his physician. The urine now amounts to 1500 c,c. and 
contains no sugar. The record of the diet which the patient 
brings, its values as computed in carbohydrate, protein and 
fat, is shown (Table 17) as Test Diet No. 1. 
Table 17.— Test Dibt No. 1. 

Food. ToUl quantity. CBrbobfdnte. Protein. FM. 

OcaDge (small) . . 3 (300 grams pulp) 30 

Shredded Wheat . . 1 23 3 

Milk 480 C.C. (la 01.) 24 1« 16 

Fish 120 sm. (4 oe.) 24 

Meat ISO sm. ( 5 o>.] 40 25 

e per Mut. vesetables' 300 gm. (10 oe.) 10 5 

Potato . . . . 240 gm. ( 8 oi.) 48 8 

Bread 180 sm. ( 6 oi.) 108 IS 



The summaries show that, as a result of the simple request 
to limit the diet to a definite group of foods, the carbo- 
hydrates and fat have been reduced to about half the normal, 
whereas the protein remains the same. This is also evident 
from a study of the calories. A man of 90 kilograms, like 
Case A, requires for office work not far from 30 calories per 
kilogram or 2700 calories. This diet contains 1797 calories, 
or about 20 calories per kilogram body weight. The dis- 
tribution of the calories among the various foodstuffs is as 
follows: 

Carbobydrate 243 gm. X 4 - 972 oaloiies. 

Prolein 114gm. X 4 = 466 " 

Fat 41 gm. X e - 369 " 

Total oaloriea - 17S7 
' Consider each 30 gm. (1 oi.) of a mixture of 6 per cent, vegetables to 
oontain 1 gm. caxbobydrate. 
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Upon this such a patient would lose weight, but even if 
he lost 37 pounds — the average above normal of 320 of my 
cases of diabetes over thirty-nine years of age— his weight 
would conform to that of a normal individual 5 feet 8 inches 
high. Whether before this point was reached the carbo- 
hydrate or fat in the diet should be increased would depend in 
part upon the urine, the sugar and fat in the blood and upon 
such other factors as the mental attitude, the environment 
and the demands upon the individual in his daily work. 

Case B. — Mild Diabetes. This case resembles in all 
essentials the individual described as Case A, but (1) the 
analysis of the first specimen of urine shows: volume, 2500 
C.C.; sugar, 2 per cent.; total sugar, 50 grams. (2) After 
living for two days upon Diet No. 1 the urine does not 
become sugar-free, but the analysis is as follows: volume, 
2000 C.C.; sugar, 1 per cent.; total sugar, 20 grams. 

What is to be done? As stated above it is quite probable 
that persistence upon this diet with the consequent decrease 
in the weight of the patient would eventually result in the 
urine becoming sugar-free. More rapid results being desired, 
recourse is had to two expedients to bring this about, namely : 
(1) The further reduction of the total diet by the elimination 
of fat and (2) a sharp lowering of protein. The modifications 
of the diet necessary for this purpose are very simple, neces- 
sitating only the substitution of skimmed milk for milk, the 
replacement of meat by fish and the elimination of bread. 
To provide bulk as an offset to the bread, 5 per cent, vege- 
tables are increased. The schedule would then be as follows : 

Tablb 18.— Tkbt Diet No. 2, 

Carbo- 

Food. Total quantity. hydrate. Protein. Fat. 

Orange (small) . . 3 (300 grams pulp) 30 

Shredded wheat . . 1 23 3 

Skimmed mOk . . 460 c.c. (IBoi.) 24 16 

Fiah 300 gra. (10 oi.) 60 

5 per cent, vegetables 480 gm. (Ifloi.) IB 8 

Potato . . . . 240 gm. ( 8 oa.) 48 8 U 
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The calories In this diet are 944, or about 10 calories per 
kilogram body weight. They are distributed as follows: 

Cajbohydrate 141 cm. X 4 — SS4 oaloriea. 

Proteiii BE am. X 1 - 3S0 



Total calortM B44 

After two days upon this diet the quantity of urine falls 
to 1500 C.C. and the sugar disappears. 

The further course of Case B b to be regulated by the urine, 
the blood sugar and blood fat and the weight as in Case A. 
So soon as the blood sugar becomes normal (0.10 per cent.) 
fat could be added to the diet, very gradually at first and 
ultimately to such an extent that the total calories will not 
be in excess of 20 calories per kilogram for the body weight 
at the given time. When this point is reached the carbo- 
hydrate could be tentatively increased, preferably controlling 
each addition of 10 grams by a blood sugar test. Coincidently 
with thb subsequent increase of carbohydrate the fat could 
be raised in the ratio of 0,5 gram fat for 1 gram carbohydrate. 
When the total calories reach 25 per kilogram body weight, 
additions to the diet should be exclusively as carbohydrate. 
If the total calories are near the point where sugar is to appear 
in the urine the critical figure is more quickly shown by 
increasing carbohydrate than the other foodstuffs, and it is 
always best to find out if one is near the danger-point. If 
sugar does appear in the urine, it is evidence that the patient 
either needs to lose more weight or that his case must be 
carried along upon a lower ma^in of carbohydrate. 

Fat can be gradually increased in the diet in a very simple 
manner. Thus the substitution of 1 egg for 30 grams (1 
ounce) of fish adds 6 grams of fat and leaves the protein 
unchanged ; the substitution of 30 grams of meat for the same 
weight of fish adds 5 grams of fat and 2 grams of protein ; the 
substitution of milk for skimmed milk adds 1 gram of fat for 
each 30 c.e. and the substitution of cream adds 6 grama fat 
for each 30 c.c. Bacon and butter will quickly raise the diet 
to the required figure, as is shown in Table 19, page 82. 
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Table 19. — Test Diet No. 2, Modification A. 

Food. Total quantity. hydrate. ProWn. 

tee (■mall) . . 3 (300 grams pulp) 30 



SO per tent, anam 120 a.o. ( 4 oi 

Egvi 3 

Fiih SO cm. ( 3 OI 

Meat 130 sm. ( 1 01 

Baoon 30 sm. ( 1 oi 

e per cent. veeeUblM 480 gm. (16 oi 

Potato .... 240 sm. ( 8 oi 

Butter 30 gm. ( 1 oi.) 



The calories in this diet are 1936. If the weight of the 
patient has fallen to 80 kilograms (176 pounds) ^is would 
amount to about 25 calories per kilogram body weight — a 
sufficient quantity for a man still fifteen pounds above the 
normal average for his age and height. 

It is illustrative of the improvement in treatment that 
five years ago Case B would undoubtedly have faJlen into the 
class of moderately severe diabetics. The next two cases 
about to be described. Cases C and D, unquestionably belong 
among the group of moderately severe diabetics. It is true 
that the toWance of Case C for 100 grams carbohydrate 
would lead one to class him as mild if carbohydrate tolerance 
alone was the deciding factor. He is perhaps best described 
as mild because of modern treatment. Case D conforms 
to the type of a moderately severe diabetic rated by the 
standards of both yesterday and today. For the sake of uni- 
formity and simplicity the originals of these Cases C and D, 
Cases Nos. 1563 and 1540 respectively, are described as the 
type Case A, but under different conditions, the features of 
the original cases being incorporated into the new histories. 

Cabe C. — Moderately Severe Diabetes. Let us suppose 
that our patient resembles in physical characteristics Case A. 
He has weighed 90 kilograms (198 pounds), and for his 
height was 16 kilograms (37 pounds) overweight. In 
February, 1917, he passed an examination for life insurance, 
but during the following June, 0.2 per cent, of sugar was 
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found in the urine upon one occasion and 0.4 per cent, upon 
another. This he neglected until one morning, two years 
later, he observes his collar is too large, thirst is present, 
the urine is increased and he remembers he was once told he 
had diabetes. 

The twenty-four hour quantity of urine which he takes 
to his physician amounts to 3000 c.c. It contams 8 per 
cent, of sugar, making a total of 240 grams (one-half a 
pound). He is to some extent relieved when he hears there 
is no evidence of acid poisoning, and fortunately this does 
not make its appearance throughout the time he is under 
observation. 

The blood fat is about 1,5 per cent, and the blood sugar 
0.23 per cent. His body weight is now 80 kilograms, a loss 
from his former weight of 22 pounds. He is told to select 
his diet from the articles mentioned in Table 16. For con- 
venience assume his selection was the same in quantity and 
quality as Case A, and is represented by Test Diet No, 1. 
But note the difference in tlie effect of this diet as shown 
by the examination of the urine at the end of two days! 
Whereas under the same conditions the urine of Case A was 
sugar-free, the urine of Case C amounts to 2500 cc, con- 
tains 6 per cent, sugar, a total of 150 grams. Case C is 
at once placed upon Test Diet No. 2 for two days. The 
change of diet is immediately manifested in the urine. 
The analysis shows a volume of 2000 c.c. This contains 
4 per cent, sugar, a total quantity in twenty-four hours of 
80 grams. The result is gratifying so far as it goes, but 
obviously greater dietetic reductions must be made. Test 
Diet No, 3 is therefore prescribed for the next two-day 
period. The composition of Test Diet No, 3 is summarized 
in Table 20. 

Table 20.— Test Diet No. 3. 

Cubo- 

Food. Tolil qusnUty. hydmte. Protein. Fat. 

Orange (small) . . 3 (300 Erama pulp) 30 

Shredded Wbeat . . 1 23 3 

Skimmad milk . . 120 c.o. ( 4 oa.) 6 i 

Fish 160 Ein. ( 6 oi.) 30 

5 per cent, vegetables 4S0i[m. (16 oi.) 16 S 
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The calories in this diet are 480, or 6 calories per kilogram 
body weight for a man of 80 kilograms. They are dis- 
tributed as follows: 

Carbobydiate 75 gm. X i = 300 cabriei. 

Protdn 4Bgm. X 4 - 180 " 

Fat Ogm. X B — " 

Total calories 4S0 

As the result of living upon thb diet for two days the 
urine decreased to 1500 c-c, the percentage of sugar to 2 
per cent., making a total output of 30 grams of sugar in 
twenty-four hours. The change in diet not being sufficiently 
effective, resort is at once had to Test Diet No. 4, shown in 
Table 21. 

Table 21.— Tebt Diet No. 4. 

Carbo- 

Food. Total quantity. hydrate. Profein. Fat. 

Orange (smsU) , . 2 (200 erams pulp) 20 

Skimmed milk . . 120 c.c. ( i ox.) 6 4 

Fish 120 gm. ( 4 oi.) 24 

6 per cant, vegetables 300 gm. (10 oi.) 10 5 



Carbohydrate 36 gm. X 4 = 1*4 oaloriei. 

Prot«in 33 gm. X 4 - 132 " 



Total caloriea 276 

This diet cleared the urine of sugar. The blood sugar 
fell to 0.11 per cent,, an approximately normal figure, but 
die blood fat remained high at 0.81 per cent., which is twice 
the normal. On this latter account no essential change 
was made in the diet during the next five days, save for 
the addition of carbohydrate, 10 grams. Thereafter the 
carbohydrate was increased about 5 grams a day, the pro- 
tein somewhat less rapidly and the fat the least of all, so that 
on the fifteenth day after becoming sugar-free the diet was 
that represented in Test Diet No. 2, Modification B. 
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Tablb 22. — Tbct Diet No. 2, Modification B. 

Caibo- 

Food. Totnl qmmtity. hydrate. Protein. 

OrangsB (smaU) . . 2 (200Er&ms pulp) 30 

Shredded Wheat . . 1 38 3 

MUk 240 «.«. ( 3 01.) 13 8 

Eggs 2 13 

Meat ISO em. ( S oi.) 10 

6 per ceot. vesetables 300 sm. (lDo>.) 10 6 

lOpeicent. v^etaUea ISOgm. (5oi.) 10 S 

Potato . . . . IGO sm. ( G oi.) 30 S 



106 



76 



Upon this diet the urine continued sugar-free, the blood 
sugar dropped to 0.09 per cent., but the blood fat remained 
the same 0.83 per cent. Subsequently, step by step, the 
diet will be increased but no attempt will be made to exceed 
that of Test Diet No. 2, Modification A, Table 19. More 
frequent examinations of the urine and blood also will be 
necessary than in the previous two cases. 

A summary of the treatment of Case C is given in Table 23. 



Table 23.— Suhhabt 
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Case D.— Moderately Severe Diabetes. This patient 
represents a slightly more severe type of diabetes than Case 
C. While resembling in weight and age Case 0, the original 
from which the following description was drawn was a 
woman, the mother of six children. The youngest was 
seven years old in 1915, when the patient developed dia- 
betes. At the first visit she is discouraged, her weight has 
fallen from 90 kilograms (198 pounds) in 1915 to 70 kilo- 
grams (154 pounds) in 1919. The urine is irritating, is 
estimated to be over 6000 c.c. and a single specimen con- 
tains 7.2 per cent, sugar. Fortunately there is no acid 
poisoning. Family cares seemed so compelling that she at 
once returned home and attempted to carry out treatment. 
It is not smprising that with the unavoidable distractions 
of her large household she did not become sugar-free, though 
under the care of a competent doctor and nurse. Test Diets 
Nos. -1, 2, 3, 4 were successively adopted and even fasting . 
attempted, but sugar persisted In the urine. The patient 
then entered the hospital and was placed upon Test Diet No. 
4: carbohydrate, 36 grams; protein, 33 grams. At the end 
of twelve hours the urine showed 2 per cent, sugar. Fasting 
was now begun and continued for three days. It proved 
successful, for at the end of this time the urine was sugar- 
free. Thereupon carbohydrate and protein Were gradu- 
ally increased and later fat in accordance with the diet 
shown in Table 24. It will not be necessary to describe 
the changes in the diet from day to day, as they are made 
plain by the table itself. The only new feature introduced 
is that the orange is given by weight. Oranges vary so 
much in size that when a patient has a low tolerance for 
sugar it is unwise to prescribe oranges except by weight. 

During the period represented by the chart the urine 
remained sugar-free and the blood sugar dropped from 
0.17 to 0.14 per cent. At discharge the diet prescribed 
contained carbohydrate 57 grams, protein 78 grams and fat 
61 grams. The favorable course of this case like all those 
hitherto described is to be explained by the absence of acid 
poisoning both before and during treatment. How impor- 
tant this factor is the next case, Case E, will show. 
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Table 24. — Cash D. Gkaduaij Incbdabd in Diet. 
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Case E. — Severe Diabetes. The prototype of this case 
resembles Case A in all essentia) particulars save one, that 
the duration of the diabetes has been six years. He was 
sent to the New England Deaconess Hospital by his physi- 
cian as a case of diabetic coma. Special interest attacJies 
to this patient because upon examination at entrance the 
degree of acidosis (COj in the alveolar air by the Fridericia 
method was 12 mm. of mercury and the COa in the blood by 
the Van Slyke test reckoned in the same terms was 12,8) 
proved to be more severe than that of any other patient 
hitherto treated in this institution who has recovered and 
left the hospital alive. The weight had fallen to 60 kilo- 
grams (132 pounds). 

He was at once pkced upon a diet resembling Test Diet 
No. 3 and kept upon thb for three days, and then upon a 
diet resembling Test Diet No. 4, upon which he remained 
two days. This was followed by a fast of four days. There- 
upon he was fed for six days witii Test Diet No, 5, which was 
essentially as shown in Table 25. 
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Tablb 25.— Test Diet No. 5. 



Grape (niit 
Skimmed mUk 

Fiah 

5 per cent, vegetables 



With two d^s more of fasting the urine became sugar- 
free. The course of treatment up to this point and the 
subsequent increases in diet are shown in Table 26. At 
the end of six days, although sugar was absent, the patient 
was fasted again. He was eventually discharged from the 
hospital with a diet containing 1063 calories in the form of 
carbohydrate 26 grams, protein 80 grams and fat 71 grams. 

Table 26.— Coubse of Cabe E. 
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The subsequent course of this case would be carried out 
in a manner similar to that described for Case D, Obviously 
the increase of the diet would proceed far more gradually. 

For convenience Test Diets Nos, 1 to 5 are summarized 
in Table 27: 
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Food. 


T. D 1 


T. D.2 


T. D.a 


T.D4 


T.D,6 


Orange, very small. 3. 


300 


300 


300 


200 




Grapefruit . . . 
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30 


30 
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6 per cent, vegetables 
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Potato .... 


240 


240 








Bread 
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20 
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The test diets shown as Test Diets, Series B, begin with a 
lower quantity of carbohydrate. It is possible to employ 
this set of diets without the use of scales. 



TMt DletB, Series B, in 


Grams or Cubic Centimbters. 
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■o unfortunate aa not to have scales, treatment need not be 
late equivalents in place of weigjits 



Food. Weight ii 

Orange 30( 

6 per cent, vegetables . 301 

Skimmed milk . . . 4S{ 

Fish I2( 

Potato 24( 

Meat 0( 



Hine. Atiproiinate egiuTBlent. 

. One and one-half Garga size) 

. Three moderate portioos 

. O^e pint (16 ounces) 

. Two small portions 

. Two medium-fliied potatoee 

. One moderate portion 

. Three small iticea 
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Description op Special Cases. — Case No. 804 a 
importance because he died a year and a half after he left 
the hospital in the eighth year of the disease. The advance 
in treatment since 1917 has been sufficient to warrant the 
belief that today his life could undoubtedly have been pro- 
longed with comfort to himself. Evidence of the truth of 
this statement k to be found in the description of Case No. 
564. At the time that Case No. 804 was discharged he was 
considered a successful patient. 

Case No. 804 contracted diabetes at the age of forty-two 
years, and first consulted me four years later, December 17, 
1914, at the age of forty-six. His weight at that time was 
139. The quantity of sugar amounted to 5.6 per cent., and 
acid poisoning was present. With restriction of diet and 
fasting he became sugar-^e on December 30 and the 
acid poisoning disappeared on January 7. He left the hos- 
pital sugar-free, having gained one pound by January 11, 
and a year later hia weight was 150. Difficulty occurred in 
keeping sugar-free, and he returned for hospital treatment 
on April 22, 1917, showing in a twelve-hour specimen 2.5 
per cent. (66 grams) of sugar and severe acid poisoning. 
In Table 28 it will be seen that even four days of fasting did 
not suffice to rid the urine of sugar. This was followed by 
three days of restricted diet, when the institution of one fast 
day made the urine sugar-free. On May 18 he left the hos- 
pital free from acid poisoning and sugar and weighing 134 
pounds. Hia diet then contained carbohydrate 15 grams, 
protein 71 grams, fat 122 grams and alcohol 12 grams, 
making a total of 1526 calories. By August 17 he had been 
able to increase the diet to 50 grams carbohydrate, about 
110 grams protein and 110 grams fat, making 1600 to 1800 
calories in a day and the weight had risen to 148 pounds. 
From the above it can be seen that the diabetes changed 
from the severe to the moderate type and became at least 
temporarily mild. It is unfortunate that he was not under 
closer observation after leaving the hospital. 

One of the most satisfactory cases of my series was 
Case No. 564, a boy of sixteen years, who in November, 
1912, came to my former assistant. Dr. F. G. Brigham. 
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Tablb 28.— Case No. 804. A Severe Case Treated bt Fasting Who 

SuBSEQtiENTLY Increased ma Tolerance pos Carbohydrate 

TO A -Remarkable Degree. 
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Sugar had appeared in the urine without previous symp- 
toms, following a football game between two large pre- 
paratory schools. The patient entered the New England 
Deaconess Hospital, where, under the methods of treat- 
ment adopted in 1912 and 1913, he remained from Decem- 
ber 15, 1912, to January 14, 1913 without becoming sugar- 
free, the quantity of sugar varying between 3.4 per cent. 
(187 grams in the twenty-four hours) and Oi8 per cent. (43 
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grams in the twenty-four hours) at discharge. However, 
by persistence in the crude methods then employed, under 
the supervision of Dr. R. J. Thompson, of Fall River, and 
a nurse thoroughly versed in diabetic treatment, the acid 
poisoning which had been severe and later amounted to as 
much as is represented by 5.7 grams of ammonia in twenty- 
four hours, disappeared, and at his home he became augar- 
free in April, 1913. He is now, 1919, in college. 

In the spring of 1919 he reentered the hospital under the 
care of Dr. B, H, Ragle, was treated according to present- 
day principles and ultimately discharged upon a diet of car- 
bohydrate 41, protein 92 and fat 125 grams; weight naked, 
108 pounds; blood sugar, 0.15 per cent. 

Case No, 632, a young officer, aged thirty-five years, with 
diabetes of one and a half years' duration, came to me first 
in 1913. At the hospital diacetic acid showed repeatedly, 
and the ammonia was 1.7 grams, but the tolerance for carbo- 
hydrate lay between 15 and 30 grams. Nevertheless, he was 
discharged with 0.5 per cent, of sugar in the urine, and diacetic 
acid was present, with a diet of 30 grams carbohydrate and a 
limited quantity of protein, though with an unlimited amount 
of fat. He returned in February, 1916, and it required twelve 
days to free the urine of sugar and twenty-one days to rid 
it of acid, but he left the hospital April 13, having been 
sugar-free the preceding week, with a tolerance for 28 grams 
carbohydrate, 79 protein, 133 fat and 9 alcohol. The blood 
sugar was 0.21 per cent. While at the hospital exercise was 
utilized to the limit, and, as to be expected of an army man 
with a Victoria Cross, obedience was implicit, cooperation 
ever present and system exact. Permission has been obtained 
to publish this letter, received eleven months after leaving 
the hospital. 

March 8, 1917. 

"I have really been wonderfully well, feel splendid and 
everyone remarks how well I am looking. Tests have shown 
a slight trace of sugar on three mornings since October 8 
last; all other times absolutely sugar-free. My weight 
doesn't change at all; if anything I have gotten very slightly 
lighter. I weigh from 124^ to 125^ pounds. I still stick 
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absolutely rigidly to my routine, but I have gotten up to 
30 grams carbohydrate per diem-— that is, on the last five 
days of the week I take 30— rest of diet the same. The last 
three weeks I have been taking 15 grams oatmeal for break- 
fast on Monday, Tuesday, Thursday, Friday and Saturday 
mornings, Wednesday all carbohydrate m 5 per cent, vege- 
tables and cream and Sunday (fast day) all carbohydrate in 
5 per cent, vegetables," 

That this improvement continues is evident from another 
letter of October 12, 1917. 

"We had a patriotic golf match here last Saturday and 
Monday against the rival golf club here. I was chosen to 

play 2d for the , and my opponent and I came out 

even in both our matches, one over our course and the other 

over the . I am sending you a newspaper clipping 

of the last game at , just to let you see that there is 

some life in the old dog yet. Smce our game Mr, 

won the club championship of the • 

"I keep very well, as you may surmise from the above, 
sugar-free all the time. I stick to the same old routine — 
30 to 31 grams carbohydrate per diem. I gave up the orange, 
as I really prefer the 5 per cent, vegetables, and I thought 
that I took the vegetables better. I had a fine five days 
the end of September, up in the woods, trout-fishing; had 
good weather and very good fishing. I managed to keep 
si^ar-free all the time, although I had a good appetite and 
took lots to eat." 

February, 1918, the patient continued in good condition, 
sugar-free, with tolerance as before. 

Explanation of the General Principles Underliing 
THE Treatment of Modekatelt Severe and Severe 
Ca ses op Diabetes.— It has been shown that there are many 
means by which the urine of a diabetic patient may be freed 
from sugar, but the simplest of all is by fasting, and to this 
all other methods converge. If fasting for a day or two 
appears inadvisable, the simple omission of fat, which mate- 
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rially reduces the nutritive value of the diet, may render 
the patient sugar-free. Formerly, physimns endeavored 
to get their patients sugar-free by die reduction of carbo- 
hydrate in the diet, at the same time immediately increasing 
the fat and protein to make up for the calories thus lost. 
Various dangers attended this practice, and at present it is 
generally abandoned. The method now adopted to free the 
urine of sugar is designed to accomplish this end without 
any risk to the patient. It is broi^ht about either by com- 
plete fasting or by the withdrawal of fat from the diet, and 
the subsequent reduction of carbohydrate and protein to a 
point at which the patient no longer voids sugar in the urine. 
Frequently both methods are combined, for It frequently 
happens that by the adoption of the plan about to be 
described under "Preparation for Fasting" that a patient 
becomes sugar-free within a few days and free from acid 
poisoning if that were present. By methods like the above 
alkalb are unnecessary, and, indeed, I believe if they are 
given that they do harm. In the following paragraphs in 
italics the plan is summarized: 

Preparation for Fasting. — In severe, long-standing, 
complicated, obese and elderly cases, as well as in all cases 
vrith acidosis, or in any case if desired, vnthout otherwise 
changing habits or diet, omit fat, after tvK) days decrease protein 
and halve the carbohydrate daily until the patient is taking 30 
grams or less; then fast. In other cases begin fasting at once. 

Fasting.— Fast four days, unless earlier sugar-free. Alknc 
waier freely, tea, coffee and thin, clear meat broths as desired. 

It is important for the patient to observe how hb physician 
frees the urine from sugar in his particular case, because 
later if sugar should return he coiUd follow the same plan 
by himself. 

Table 29 shows how Case No. 938, a child, aged two years 
and four months, became sugar-free in two days with a 
moderately restricted diet for the first day and with fasting 
for the second day. 

It will be observed that diacetic acid appeared October 
26 and 27. In 1915 the necessity of completely omitting fat 
prior to fastmg was not appreciated. With present methods 
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of treatment this appearance of diacetic acid would not occur, 
because during the last two years measures taken for the 
safety of the patient at the beginning of treatment have 
increased enormously. 



Date. 


Urine. 


Diet. 


Diacetic scid. 


Sugftt, per cent. 


1915. 
October 25 
Ootober 26-26 
October 26-^27 






+ 


7.6 
3.2 



Diet unrestricted. 

Diet moderately restricted. 



Case No. 979, a woman, aged forty-nine years, developed 
diabetes at the age of thirty-two. When she was first seen 
seventeen yeara later, January 26, 1916, she showed 7.4 
per cent, of sugar and no diacetic acid. It is apparent from 
Table 30 how she became sugar-free without the develop- 
ment of acidosis by the elimination of fat and the restriction 
of protein, followed by the gradual diminution of earbo- 
hyi^te. 

Table 30. — Cabb No. 979, of Sevbntbbn Ybabs' Duration, Illcs- 
TKATBS (1) How Pbbparatoet Treatment Makes Fasting 
Unneckssart and (2) Renders the Ubinb Sugar-free 
s Appbabance op Acid Poisonino. 





Drine. 


Diet in ir>m.. 
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DietKj preMripUoDi in cnm>. 
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FaaHng. — ^Fasting is never so rigorous as doctors or patients 
expect. Patients are more ready to undergo it than physi- 
cians to prescribe it. Quite as often it is as much a relief 
to the patient as it is discomfort. This is in part due to the 
gradual decrease in thirst and frequent urination. Headache 
occurs less frequently than would be expected, and is usually 
dbpelled by a cup of cofFee, Nausea ahnost never occurs 
unless a patient is given alkali or alcohol. Children bear 
fasting more easily than adults. Case No. 899, with onset 
at eighty-three, shunned it and rightly, but she became 
sugar-free, and two years later was vigorous, remained 
sugar-free and actually able to eat apple pie and put sugar 
m her coffee without sugar occurruig in the urine. It is 
always desirable to avoid fasting in the old, and this can 
be accomplished usually by the help of preparatory treat- 
ment. Fasting does not seem like fasting to the patients 
when they receive coffee, tea, cracked cocoa, cocoa shells 
and broths and are given an unlimited supply of water. 
Warm drinks are preferable. If the quantity of urine, as it 
often does, falls to less than normal the patients are ui^ed 
to drink water freely. Clear meat broths are a great satis- 
faction. An analysis of the 1220 c.c. of broths taken by 
Case No. 765 during three days showed the total amount 
of calories therein contained to be negligible. Contrary to 
my experience with digestive cases, broths do not stimulate 
the appetite in fasting diabetics; they relieve it. The advan- 
tage of broths is probably due in part to this, but to a con- 
siderable extent to the patient receiving salt by which he 
may maintain the equilibrium of body Buid. 

Patients need not be kept in bed during fasting, neither 
should they be forced to be up all day. Reclining in a steamer 
chair requires no more exertion than rest in bed. Remember 
what happens to an old man who is suddenly confined to 
bed and the discomfort which follows confinement after a 
fracture. Do not force a temperate man to drink against 
his will. Patients should be afforded diversion by brief 
visits from friends, walkhig short distances, easy handi- 
work, playing games, letter-writing and reading. In general, 
they are glad to rest for the greater part of the first day of 
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the fast, but upon each succeeding day they are usually 
desirous to increase the amount of exercise. An advantage 
which the omission of fat from the diet affords is the rest 
which 13 given to the digestive tract. Former treatment, 
which increased the fat in the diet, was the converse of 
this, and frequently led to vomiting, with the result that 
patients on the brink of coma fell into it. In every way 
seek to prevent worry on the patients' part, and from the 
start give them to understand that they are at a school 
rather than at a hospital. 

Patients upon a low diet should be guarded from infections. 
If a nurse has a cold she should be relieved "from duty, cer- 
tainly from duty near diabetics. For this reason when on a 
low diet patients should keep out of street cars and shun 
congregations of people. 

It b surprising how variable is the period required to 
render the urme sugar-free. Frequently a urine which eon- 
tains 7 per cent, of sugar becomes free from sugar after fast- 
ing for four meals, and, conversely, a urine with only 3 per 
cent, of sugar may still retain traces after the patient has 
been deprived of food for three or four days. These are 
cases with high percentages of sugar or fat in the blood and 
cases of long duration who have been upon a diet with low 
carbohydrate and excessive quantities of fat. Cases present- 
ing acidosis invariably require longer to become free from 
sugar. In general, cases seen soon after onset become sugar- 
free promptly, whereas the reverse is true for those of long 
duration, though the latter may do very well if they are 
free from acid poisoning. Case No, 733, age at onset 
seventeen years, was fasted twenty-six months later, when 
he showed 6.6 per cent, of sugar and became sugar-free in 
two days. The explanation in this instance was apparently 
the fact that the case was remarkably mild, being of the 
obesity type; in fact, the patient's highest weight — 196 
pounds — was reached when he first came under observation. 
During the preceding twenty-six months he had gamed 
twenty-six pounds. Children showing lai^ amounts of 
sugar have also become sugar-free very promptly when the 
duration has been only a few weeks. Cases of long standing 
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appear to become sugar-free more quickly with preparatory 
treatment than with an immediate fast. This is probably 
due to the avoidance of acidosb. Rarely is it necessary 
for a patient to fast more than a few days, and it is usually 
preferable, after foiu- days of fastmg, if the urine still contains 
sxigar to feed the patient for two days and then fast again. 
The general rule which serves as a guide follows: 

Intermittent Fasting. — // glycosuria persists at the end 
of four days, give 1 gram -protein or 0.5 gram carbohydrate -per 
kilogram body weight for two days and then fast again for three 
days unless earlier sugar-free. If glycosuria remaiTis, repeat 
and then fast for one or two days as necessary. If there iff stiU 
sugar, give protein as before for four days, then fast one and 
then gradiKxUy increase the periods of feeding, one day each 
timt, unM fasting one day each week. 

Cabbohydrate Tolerance. — Inspection of the various 
charts above cited will show that when the twenty-four hour 
quantity of urine has been free from sugar it is the custom 
to increase the carbohydrate, and this is usually done to the 
point at which sugar returns. In this way the tolerance of 
the patient for carbohydrate is deteimined. One rule is: 
When the twerdy-four hour urine is free from sugar, give 5 to 
10 gramj carbohydrate {ISO to SCO grains of 5 per cent, vege- 
tables) and continue to add 5 to 10 grams carbohydrate daily 
up to 60 grams or more until sugar appears, then fast until sugar- 
free. The carbohydrate is generally given m the form of 5 per 
cent, vegetables, choosing those which are especially bulky. A 
plateful of lettuce appeals much more to the patient ih&a a 
small saucer of string beans. When a mixture of 5 per cent, 
vegetables is given, one can be quite sure that the average 
content of carbohydrate is not more than 3 per cent., or 
approximately 5 grams for the 150 grams prescribed, and 
for convenience this is reckoned as 1 gram of carbohydrate 
for each 30 grams {1 ounce). This small amount of food, of 
course, has little nutritive value, but is enough to break the 
fast. Upon succeeding days, 5, 10 or even more grams of 
carbohydrate, varying with the severity of the case, are 
added daily until sugar returns or the approximate quantity 
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is reached which it appears probable the patient will tolerate. 
It should be borne in mind that a patient fastmg or on & very 
low diet often shows an apparent tolerance for carbohydrate 
far in excess of that which he would have shown if the neces- 
sary protein and fat in his diet were simultaneously ingrated. 

Following the trial witii 5 per cent, vegetables, one can 
proceed to the 10 per cent, group, and these can be empiri- 
cally reckoned as containing 6 per cent, carbohydrate or 
approximately twice that of the 5 per cent, group, or 5 grams 
carbohydrate for 75 grams vegetables. From this point 
onward the addition of carbohydrate can be made according 
to the desire of the patient. The foods commonly employed 
in detenninmg the tolerance for -carbohydrate are: 5 per 
cent, vegetables, oranges, oatmeal. Shredded Wheat, milk or 
skimmed milk and potato. With children one often makes 
the mistake of increasing the carbohydrate too rapidly, for- 
getting the fact that 5 grams of carbohydrate to a child weigh- 
ing 20 kilograms is in the same proportion as 15 grams of 
carbohydrate to an individual of 60 kilograms. 

The increase in carbohydrate b also illustrated by Case 
No. 1209, Table 31, page 101, whose chart shows how sugar 
sometimes appears in the urine when if the doctor's advice 
had been followed it would have remained absent. This 
little boy ate candy, and although the quantity of sugar 
in his urine had fallen to 1 gram on January 3-4, it re- 
quired two days of fasting following his use of candy for it 
to disappear. Later he broke rules again and fasting was 
necessary. Gradually he learned his lesson, at least tem- 
porarily, and left the hospital with a tolerance for 37 grams 
of carbohydrate and more calories than now would seem wise. 

Protein Tolebance.— When the urine is again sugar-jree 
decrease the carbohydrate by two-thirds below the carbohydrate 
tolerance, or at least 10 grams, and then add about SO grams 
protein and thereafter 15 grams -protdn daily in the form of 
egg-white, fish or lean meat (chicken) until the patient is receiv- 
ing from 1 gram protein to 1^ grams protein per kilogram body 
weight. 

Thirty grams of fish or an egg of average size contain 
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approximately 6 grams of protein and 30 grams of lean meat 
contain approximately 8 grams. The white of an egg con- 
tarns 3 grams of protem. By this arrangement a patient 
weighing 60 kilograms would be taking, within four days from 
the time he be<»ine sugar-free, 1 gram of protein per kilo- 
gram body weight. This quantity ia quite satisfying to all 
except children — in fact, it is astonishing to me to find how 
few patients care to take as mudi as 1.5 grams of protein 
per kilogram body weight. Children, however, crave and 
need considerably more, and indeed take with avidity as 
much as 2 to 3 grams protein per kilogram body weight. 

Fish is especially desirable in the early days of protein 
feeding because it contains so little fat. Cod, haddock, pike, 
skate, pollock, flounder and bass, for example, contain less 
than 1 per cent. Blue-fish contains 1.2 per cent., smelts 1.8, 
trout 2.1 and white fish and perch each 3 per cent. 

The advantage of giving and increasing protein simul- 
taneously with the determination of the carbohydrate 
tolerance is that one approaches more nearly normal condi- 
tions. What the physician is after is to determine the carbo- 
hydrate tolerance while the patient is on a full diet and not 
the tolerance for carbohydrate alone. On the other hand a 
higher carbohydrate tolerance can be attained when the addi- 
tion of protein following the preliminary fasting is deferred 
until the actual carbohydrate tolerance is learned in the 
absence of protein and fat. Naturally the method adopted 
will vary somewhat with each patient. With patients who 
exhibit acidosis it ia often preferable to defer the addition 
of protein until after the carbohydrate tolerance alone has 
been determined. The carbohydrate dispels the acidosis. 

There are very few patients who will not bear at the outset 
as much as 1 gram of protein per kilogram body weight, it 
is unfortunate to allow the protein to remam permanently 
below this figure. This can be avoided by still further 
restricting the carbohydrate, either temporarily or per- 
manently. It is always necessary to remember that one 
food which the diabetic patient cannot do without is protein, 
and to it everything else must be subordinated. More and 
more an effort should be made to spare body protein. 
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Fat Tolerance. — The studies of Professor Bloor and 
Dr. Gray in Boston and that of workers at various other 
laboratories has provided us with a reliable indicator for 
the tolerance of the patient for fat by means of the esti- 
mation of fat in the blood. As yet the test is too compli- 
cated for general use, but for those who have access to a 
laboratory it is perfectly practical. For those not in a 
position to employ Bloor's fat method there are indirect 
methods of determining fat tolerance, namely, signs of 
acidosis and the appearance of sugar in the urine (glyco- 
suria) or an increase of sugar in the blood. So long as 
these exist the fat must be kept low. While testing the 
protem tolerance a small quantity of fat b included if, 
m addition to whites of eggs and lean fish, meat is given. 
Formerly thb appeared advantageous, and such small 
quantities of fat certainly do no harm in the milder cases. 
In fact, the same rule holds for the testing of the carbohydrate 
and protem tolerance m the presence of fat as has been said 
for protein alone. There are, on the other hand, two impor- 
tant reasons why fat should not be given to the diabetic 
patient immediately upon his becoming sugar-free: (1) by the 
omission of fat, partial fasting is continued and thereby 
the patient is gaining a tolerance for carbohydrate, and (2) 
the continued omission of fat is beneficial in counteracting the 
last vestige of acid poisoning, or preventing the appear- 
ance of acid poisoning, which might easily occur in a diabetic 
patient whose metabolism has not become accustomed to so 
low a quantity of carbohydrate. But as soon as the patient 
has received the essential gram of protein per kilogram 
body weight and the blood sugar has reached normal the 
fat in the diet should be increased. If the patient is one 
in whom acidosb has been an essential factor, or if the 
patient is obese, the fat should be increased slowly, and for 
such a patient an increase of 5 to 10 grams a day may 
be all that he can take without the recurrence of a posi- 
tive ferric chloride reaction in the urine. Cases which have 
shown little acidosis may easily be aUowed an increase of 
15 grams fat daily, and for such cases this b desu-able, 
because it rapidly brings the total caloric value of the diet 
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up to a normal figure. Naturally, patients in whose treat- 
ment a loss of weight is desired would be given smaller 
quantities of fat. 

A working rule is as follows : 

Fat Tolerance.— 'It is usually desirable, especially in the 
young, to add no fat until the protein reaches 1 gram to IM 
grams protein per kilogram body weight and the blood sugar is 
normal. Then add S to ^ grams daily, according to preoiova 
acidosis, until the patient ceases to lose weight or receives in the 
total diet SO to SO calories per kilogram body weight. 

Reappearance of Sugar. — The return of sugar demands 
fasting for twenty-four hours or until sugar-free. Resume the 
former diet, adding fat gradually, and last of all in order to 
maintain as high a carbohydrate tolerance as possible, sacrificing 
body weight for this purpose. This rule should be inflexibly 
followed, especially with chUdren. 

In hospitals the above rule simplifies the treatment enor- 
mously. As soon as it is understood that the reappearance 
of sugar means a fast imtil sugar disappears from the twenty- 
four hour quantity of urine there is little tendency to break 
over the diet. Furthermore, most patients are thrifty enough 
to see the disadvantage of paying ^eir board with no return. 
The rule must be rigidly enforced with chUdren, because 
with them disobedience means death. When a patient has 
been made sugar-free by a preliminary fast, absence of food 
for twenty-four hours will almost invariably be sufficient 
to free the m-ine at once if the sugar returns. This wUl not 
be the case unless the presence of glucose is promptly detected 
and hence the necessity for the patient to examine his twenty- 
four hour urine daily. Following this accessory fasting day, 
the previous diet of the patient may be gradually resumed, 
making every endeavor to regain the former tolerance for 
carbohydrate by slowly increasmg the quantity of fat. 
Great care shoiid be exercised, more indeed than has been 
often taken, not to break down the tolerance a second time. 

Months rather than weeks should intervene before the 
final amounts of carbohydrate, protein and fat, reached the 
second time, equal the quantity of carbohydrate, protein and 
fat eaten when sugar reappeared. 
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Patients often get into trouble by their failure to energeti- 
cally grapple with the reappearance of sugar. One day of 
fasting will accomplish far more than many days of a moder- 
ately low diet. It is a mistake for any, save the most highly 
trained patients, to attempt to meet such a situation without 
medical advice. 

Case No. 804, described on page 90, illustrates this well, 
for it is perfectly evident that he was an intelligent patient, 
and yet grew steadily worse until he returned for the second 
period of treatment at the hospital. 

Another instance is Case No. 1279, who reached a toler- 
ance in April, 1917, for 78 grams carbohydrate, 63 grams pro- 
tein and 109 grams fat, with a blood sugar at thb time of 
0.12 per cent. In the autumn of the same year sugar repeat- 
edly recurred and he was unable to become sugar-free at 
home. After a stay of a few weeks at the hospital he was 
discharged with a tolerance for 65 grams carbohydrate, 74 
grams protein, 98 grams fat and blood sugar of 0.14 per cent. 

Still another patient. Case No. 1265, shows the improve- 
ment of medical supervision. This patient, a woman, f^ed 
fifl^'-seven years, left the Corey Hill Hospital on May 5, 
1917, with a tolerance for 30 grams carbohydrate, 58 grams 
protem and 119 grams fat, with a blood sugar under 0.10 
per cent. Until the summer she did well, but in the early 
autumn, apparently finding the urine normal, she steadily 
increased her diet, yet her condition was not satisfactory 
to herself or her friends. Upon the return of her doctor he 
discovered that the Benedict solution she had been using 
was inaccurately made up and for over a month sugar had 
undoubtedly been present in the urine. Under hospital 
treatment ^e was discharged In two weeks, with a tolerance 
for 33 grams carbohydrate, 61 grams protein and 81 grams 
fat, with a blood sugar of 0.14 per cent. 

Weekly Fast Days. — Wkkker sugar reappears in the 
urine or nof ii is dm-rable upon one day each week to rest that 
function of the body which controls the assimilation of sugar 
by either a complete fast day or a diet of low caloric value. 

The foUowing rule is suggested: Whenever the tohrance 
is less than 20 grams carbohydrate, fasting should be practised 
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one day in seven; when the tolerance is over SO grama carbo- 
hydrate, cut the did in half on one day each week {" half-day"). 
This is the revival of an old practice used many years ago, 
I understand, by Dr. Austin Flint, of New York, who kept 
in bed and fasted his diabetic patients on Sundays. Von 
Noorden terms such weekly fast days "Diabetic Sundays." 

The benefit which the older clinicians derived from the 
use of one day's fast in seven in the treatment of their 
diabetic patients should ever be borne in mind. Case No. 
1062, now under observation, who contracted diabetes twenty- 
six years a,go, possibly in connection with gall-stones, tells 
me that at that period her physician. Dr. Randall, of 
Topsfield, Mass., often told her to go without food, save 
broths, for several days in succession, and that she was 
accustomed to foUow this advice. Her severe symptoms of 
diabetes subsided at the end of four years. Recently the 
quantity of sugar has been slight. Her tolerance on June 1, 
1916, reached 116 grams carbohydrate. The advantage 
of this restricted diet day eadi week is partly inherent in 
the fast or restricted diet, but to a considerable extent it is 
due to lie attention of the patient being sharply called to 
his disease one day in seven, and the recollection which it 
awakens in his mind of his condition before treatment began 
and the difficulties which may have originally accompanied 
becoming sugar-free. Some exceptions to the above rules 
may be mentioned: for example, elderly patients bear fasting 
poorly, and when they remain sugar-free upon a rigid diet 
containing only 10 grams of carbohydrate it is my impression 
that it is better to simply restrict the calories of the diet 
one-half on one day eadi week rather than to institute an 
absolute fast. With such treatment these patients almost 
invariably gain in tolerance for carbohydrate. Children 
become fretful upon a fast day, though physically they 
endiu-e it well. If they are allowed a few green vegetables in 
addition to broths they get along very comfortably. Von 
Noorden pointed out that the good effects of a fast day 
continued many days beyond the actual fast. 

The Caloric Needs ot the Patient. — ^The total number of 
calories which a diabetic requires varies not only with each 
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case, but varies with each case each day. Schematic rules 
do not hold. One must remember that an individual trained 
to be quiet, and while lying down can get along with only 
20 calories per kilogram body weight reckoned per twenty- 
four hours, whereas the average of a large group of normal 
men and wwnen at the Nutrition Laboratory, not especially 
trained for the test, consumed 25 calories per kilogram body 
weight reckoned also per twenty-four hours. If this varia- 
tion exists while at rest, how much more it must exist during 
the various activities of different individuals. Furthermore, 
one must remember that the number of calories consumed 
per hour varies enormously. An individual weighing 60 
kilos walking at the rate of four miles per hour would require 
an additional 193 calories for that hour over the resting 
metabolism. Habits of individuals vary widely. Some are 
quiet and some are active. All these considerations should 
be clearly borne in mind by doctors and patients in order 
not to allow themselves to be held too ri^dly by any caloric 
fetish. 

Special Dietetic Roles and Hints,— The responsibility for 
the management of the diet of a diabetic patient should 
always rest upon one individual. As a rule that individual 
is the patient, but at times another member of the house- 
hold. Children who are above the age of ten years should 
be taught to plan their own diet. They readily learn to do 
thb, and in so doing make their elders blush. In fact, it is 
more important for diabetic children to learn what and how 
much to eat than all the knowledge which their ' schools 
afford, for upon this information their life depends. Perhaps 
it is because this personal responsibility b so deeply felt in 
the management of little children that the treatment of 
diabetes in them proceeds so uniformly and always produces 
results so much better than are expected. 

Patients should eat too little rather than too much. With 
a return to normal weight sugar may appear. 

All food should be eaten slowly, and the coarser the food 
the more thoroughly it should be masticated. 

If in doubt about a food, let it alone until you have found 
out whether it is allowed. Do not yield to the tempta- 
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tion of friends to break the diet, for if this is done the plan 
of treatment is upset, a week's time may be lost and several 
pounds of weight sacrificed. So-called diabetic foods often 
contain considerable quantities of carbohydrate, and usually 
contain so much protein and fat that they should not be 
taken by the patient without due allowance for the same. 
They should not be taken under any circumstances unless 
their composition is known. Be especially careful to note 
the effect of any increase in carbohydrate. The same rules 
hold for protein. The quantity of fat b regulated by many 
factors, among which are the presence or absence of acid 
poisoning, the sugar and fat in the blood and by the patient's 
weight. 

The carbohydrate in the diet should be divided between 
the three meals. Even if the 10 per cent., 15 per cent, and 
20 per cent, vegetables are allowed, vegetables from the 5 
per cent, group should be taken as well. Usually it is allow- 
able to substitute for a given quantity of 5 per cent, vege- 
tables one-half as much from the 10 per cent, group, one- 
quarter as much from the 15 per cent, or one-sixth as much 
from the 20 per cent. Exchange vegetables for fruit only 
under advice. Remember it is always possible to get articles 
of food which are included in a strict diabetic diet for a few 
meals, such as eggs, meat, butter, oil and even 5 per cent, 
vegetables, fresh or canned. One of my cases who has done 
exceptionally well has a diabetic garden and thus provides 
liberally for his table both summer and winter. Quiet out- 
door work agrees with diabetic patients. 

In case of illness curtail the fat in the diet, and if acid 
poisoning is shown by the ferric chloride reaction, omit fat 
entirely. 
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CHAPTER X. 

ACID INTOXICATION— ACIDOSIS— DIABETIC 
COMA. 

Acid intoxication is the bugbear of doctor and patient. 
Formerly more than six of every ten diabetic patients suc- 
cumbed to it; but now it b much less frequent. The acid 
intoxication (acid poisoning- or technically termed acidosis) 
in diabetic patients differs in no respect from the acidosis 
which occasionally occurs in normal individuals when car- 
bohydrate is omitted from the diet for three or four days. 
The ferric chloride (diacetic acid) reaction will then appear 
just as in a severe diabetic, and if at the same time the 
quantity of fat is increased a type of acidosis will be caused 
so severe as to threaten the life of the individual. When, 
however, the healthy body is gradually accustomed to live 
upon a diet low in carbohydrate, acidosb is avoided. The 
same course of events takes place in diabetes. In severe 
cases when all the carbohydrate of the diet appears in the 
urine as sugar the diabetic patient, although eating carbo- 
hydrate, is exactly like the normfj individual deprived of 
his customary carbohydrate. If fat in undue quantities is 
given to a severe case of diabetes, under these circumstances 
diabetic coma may result. This did result when, years ago, 
we physicians, doing the best we knew, deprived patients 
of their carbohydrates in order to make them sugar-free, 
and at the same time, in order to enable them to maintain 
their weight, we markedly mcreased fat and protein to 
make up the calories omitted as carbohydrate. From 
what has already been written it can be seen how disastrous 
this was. 

Today patients on beginning treatment are first of all 
deprived of fat, without other change in their dietary habits, 
(108) 
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in order to take away the great danger of acid intorication, 
and they subsequently are either made sugar-free by gradual 
reduction of carbohydrate and protein or simply by fasting. 
When the patient is sugar-free and one begins to incre&se 
the diet the fat is the food element to be added last of aU. 
Even when patients already showing acidosis come for 
treatment it usually disappears under the above plan. 
Should the acidosis be severe the following rules now in 
force for my cases at the New England Deaconess and 
Corey Hill Hospitals are suggested. It is desirable that all 
patients become familiar wit^ these rules, and thus anxiety 
over acid poisoning will disappear. This plan of treatment 
seldom fails. (See Table 3, p. 24.) Indeed, since it has 
been established, as a routine method of procedure, worry 
about acid poisoning of patients has largely decreased, and 
evening visits to the hospitals can be eliminated. 

RlHiES FOR THE TREATMENT OF SEVERE AciD INTOXICATION. 

1. NuTsing. — Provide a special nurse for the patient for 
both day and night, and preferably one tramed in diabetic 
work. 

2. Bed. — Keep the patient in bed and warm. Avoid loss 
of calories through exertion or exposure; if restless, protect 
from the cold by the use of flannel nightclothes. Every effort 
should be made to allay nervousness and discomfort. 

3. Care of the Bowels. — ^Move the bowels by one or more 
enemata. Cathartics should usually be avoided for fear of 
causing diarrhea. 

4. AdmiTmtration of Liquids. — Give 1000 c.c. (1 quart) of 
liquids within each six hours. The liquids are to be given 
slowly, and hot. Use coffee, tea, thin broths, water; see 
also 5. If the prospect is dubious of giving so much liquid 
by mouth, salt solution or tap water is to be given by rectum; 
if this resource fails the nurse should call the doctor to give 
intravenously, or if that is impossible, subcutaneously, the 
balance of the liter which remains not given for the six-hour 
period. It will seldom be found necessary to give more than 
1000 c.c. liquids, thanks to the avoidance of alkalis. In order 
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to secure the introduction of sufficient liquid in the first six 
hours the cleansing enema at the beginning of treatment 
should be followed after half an hour by an enema of 500 c.c. 
salt solution (one teaspoonful of salt in one pint of water) in 
all cases as a matter of precaution. The use of the duodenal 
tube may be helpful in introducing fluid. 

5. Dirf. — If the patient has been accustomed to the 
fasting method of treatment (n) begin or continue the fast, 
but (fr) if he has been upon a full, unregulated diet omit the 
fat which it contained, but continue the approximate quan- 
tity of carbohydrate and protein of the preceding days. 
The carbohydrate should be given in a form easily tolerated 
by the stomach, such as carefully made gruels, orange juice, 
skimmed milk, shredded wheat or bread. Avoid an excess 
of coarse vegetables.' The patient should receive from 10 to 
20 grams (1 to 4 teaspoonfuls) of salt daily. 

6. Stomach. — If there is evidence of retained food in 
the stomach or of a dilated stomach the stomach should 
be emptied at once. The prompt recognition of such a 
state and its relief will undoubtedly save many lives. With 
adults when in doubt, but with children in all cases, begm 
treatment for threatened coma with gastric lavage. 

7. Heatt. — Sustain the circulation with the help of 
digitalis. Caffein may be given subcutaneously or as black 
coffee by the rectum in addition to coffee by the mouth. 

8. Alkalis. — Avoid alkalis. If such have been previously 
given, omit at the rate of 30 grams a day. 
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CHAPTER XI. 
WEIGHT PECULIARITIES. 

Most diabetic patients are obese prior to the onset of 
diabetes. As soon, however, as sugar begins to be lost in the 
urine the weight usually falls because the body is unable 
to utilize the food eaten. It is not uncommon for a patient 
to lose 50 pounds before treatment begins, and occasionally 
a patient will lose as much as 100 pounds during the course 
of years. A diabetic patient in reality is probably in safer 
condition if he is 10 to 20 per cent, below weight, because 
thus he can be assured that he is not overeating. In this 
respect it is better to emulate the Indian than the Eskimo. 
The individual 10 per cent, and even 20 per cent, below weight 
may not be a delight to our eyes, but if over thirty-five years 
of age and in this condition he b much more acceptable to 
the Insurance Company. It is often desirable for a patient 
to lose weight, but this should be undertaken only under 
the doctor's direction. Frequently it is only by losing weight 
that a patient regains the power to tolerate carbohydrate. 
As a guide to the proper weight for a diabetic the average 
weights of individuals for given heights and weights when 
dressed are given in Tables 33 to 37. 

Changes in Weif^t daring Treatment. — Diabetic patients 
are often surprised at the sudden change in weight which 
they undergo during a two weeks' course of treatment. 
Occasionally the weight goes up, but more often it falls. 
It may remain the same or even increase during several 
days of fasting. The reason for these changes is to be 
explained by the retention or discharge of water from the 
tissues. The following experiment conducted by me many 
years ago illustrates this well: A student was given a diet 
sufficient to maintain his body weight so far as nutritive 
(lU) 
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value was concerned, but from his food salt was entirely 
removed. As a result, in the course of thirteen days the 
weight fell 11.66 pounds. Upon the resumption of his former 
diet with salt as desired, 9 pounds of those lost were regained 
in three di^. Diabetic patients often gain weight from 
exactly the same cause — namely, the ingestion of too much 
salt. Such gain in weight, however, should be looked upon 
at its real value, in other words, simply as a retention of 
fluid in the body. 

Case No. 1378, showing considerable dropsy, lost weight as 
shown in Table 32. When the equivalent of the weight lost 
was weighed out in water it half-filled a pail, and when we 
realized that this had been carried about all day in the 
tissues of the patient, all of us were far more sympathetic 
toward the patient's disinclination to go up and down stairs. 



i2, — Ceabt of Case No. 1378. Illusteation of Dwappbab- 
LNCB OF Dbopst Co-existent with Lobs of WmaHT 
DcE TO A Salt-free Diet. 
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Soon after entrance the salt in the diet was partially 
restricted, but evidently not enough to prevent increase in 
weight, as the chart shows (see September 23-24). From 
this point onward the salt was excluded with the greatest 
care from the diet, and the weight uniformly fell. It is note- 
worthy that this patient a year previously, some thousands 
of miles from Boston, had been given durmg a period of six 
months enemata of 8 quarts of salt and soda daily. Further- 
more, she was then in the habit of taking beef tea loaded 
with salt, and each week consumed one and a half pounds 
of salted almonds, as well as using salt freely in her food. 
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It is also interesting that although the carbohydrate in 
an individual's diet is replaced by an equivalent number of 
calories in the form of fat, the weight promptly falls, and if 
the reverse procedure is adopted the weight will rise. The 
loss or gain of weight which occurs under such conditions 
may amount to two pounds in a day for several days. Finally, 
there is a real reason for a loss of weight during the treat- 
ment, of diabetes', due to the fact that the diet is often defi- 
cient in calories. Against this loss we must fightl 

The foregoing height and weight tables (Tables 33 to 37 
inclusive) were selected by Dr. Horace Gray as the most 
satisfactory in the literature. 
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CHAPTER XII. 
THE DIABETIC DIET IS EXPENSIVE. 

This is true whether the patient is untreated or treated, 
but in the former state the waste of food is enormous. 

Case No. 1171, before treatment was begun, told me that 
he ate thirteen eggs for breakfast, not by any means as a 
stunt, but because he wanted them. Case No. 1147, a lady 
of thirty-five years of age, ate a dozen eggs a day, and in 
response to my request gave me a report of her dally diet 
before she began treatment. This is ^own in Table 37. It 
will be observed, however, that the carbohydrate was below 
normal — good evidence, therefore, that her diet had already 
been stanewhat altered from the normal before the time 
at which she reported; in fact, I think her diet was origi- 
nally considerably in excess of that recorded. 

Table 38. — Ebtimated Diet op * Woman op Thibtt-five Yeabs, 
Case No. 1147, Pbiob to Treatuent. Weight, Setentt- 

TWO KiLOQRAMS. 

Food for twenty-lour C»rbohydr«t«, Prolein, F«t, 

houn. Quantity. Ennu. btuds. gnuni 

Egga 12 72 72 

Five per cent, vegetables 450 gnnu. 15 8 

Milk 2000 CO. 96 64 04 

Forty pec cent. creBio . 240 o.o. 8 8 96 

Buttei 90 grams. 76 

Meat 120 grama. '0 32 20 

Bread 100 mams. 60 10 

^- Totals . 179 194 327 



Total calories 716 776 2943 

oaloriee per 

Although the diet contained 60 calories per kilogram body 
weight instead of the normal 30 calories, the patient, while 
(118) 
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upon it, lost 66 pounds in a little over two and a half years. 
The reason for this was apparent, for on October 6, 1916, 
the volume of the urine was estimated at 6000 c.c. (6 quarts) ' 
and the sugar was found to be 5 per cent., or 300 grams 
(10 ounces), the equivalent of a loss of 1200 calories in the 
urine in twenty-four hours. In one year this would amount 
to 240 pounds of sugar! After a two weeks' stay in the hos- 
pital she felt more content with a diet of 1600 calories — a 
trifle less than her body needs — than when upon the 4400 
calories at entrance. 

It is obvious that the saving of food which results from 
becoming sugar-free under modem treatment must be con- 
siderable. It is the diet of the untreated diabetic which is 
expensive, since the hirge excess is far worse than wasted. 

Case No. 295 voided in twenty-four hours, on October 
23-24, 1909, approximately 10 liters of urine (nearly 20 
pounds), contammg 680 grams of sugar, the equivalent of 
2720 calories! The weight of this patient was 50 kilos. In 
other words, he lost in the urine 54 calories per kilo, an 
amount sufficient in calories to supply almost double his 
own needs if taken in the form of food which he could 
assimilate. He must have eaten as much as three men of 
hia own size. 

Diabetic patients with acid poisoning lose calories in the 
urme not on^ in the form of sugar but as acid bodies as well. 
The quantity of acid bodies thus lost is quite considerable. 
These acid bodies represent wasted food just as much as 
does the sugar in the urine. Case No. 344 is a good illustra- 
tion of this. On December 25-26, 1911, he excreted 188 
grams sugar, the equivalent of (188 X 4) 752 calories, and 
in addition 55 grams acid bodies, equivalent to (55 X 5) 
275 calories. Acid intoxication is really a dreadful robber, 
for besides stealing the food of a patient, it frequently steals 
his life! 

The diet of the treated diabetic is abo expensive. In 
comparing the diet of the diabetic patients with those of 
the non-diabetic patients at the New England Deaconess 
Hospital, Miss Dike and Miss Wallace found that the dia- 
betic diet was 26 per cent, more expensive. The diabetic 
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DIABETIC DIET IS EXPENSIVE 121 

patient cannot subsist on cheap carbohydrate foods such 
as cereals, bread and potatoes, but must replace these with 
expensive varieties such as eggs, meat, brotlis and fresh 
vegetables. In addition to the cost of the raw materials 
the labor entailed in the preparation is a factor of consider- 
able importance. 

The diabetic who must save expense could attain his object 
if he used tea and cocoa shells instead of coffee and cracked 
cocoa, gelatin and agar-agar sparingly or not at all, substi- 
tutes for butter instead of bacon and cream, the cheaper kinds 
of vegetables, whether fresh or canned, and of meat and fish, 
and finally omit broth. The home canning of vegetables in 
diabetic families should be encouraged. A garden is a great 
advantage. 
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CHAPTER XIII. 
CARE OF THE TEETH. 

Many diabetics have sound teeth, thus showing that ■ 
diabetes is not necessarily productive of bad teeth. On the 
other hand the teeth should always be kept in good condi- 
tion, for it is common to have the diabetes grow worse in the 
presence of inflammatory conditions about the teeth, and 
gums. The teeth should be cleaned after each meal and it 
is desirable to have them cleaned by a dentist at least every 
three months. If the teeth are to be extracted, novocain 
injected cautiously acts admirably. If necessary, gas or 
gas and oxygen may be employed, but ether and dilorofonn 
are to be avoided for fear of bringing on acid poisoning. 

The care of the teeth is of enough importance to warrant 
the insertloD of the following abstract of a dentist's leaflet, 
which supplies specific instruction on this subject. 

Clean Teeth Will Not Decay. 

How can all the food he removed from all the surfaces of 
all the teeth after each meal? 

1. By brushing. 

2. By using floss silk between the teeth. 

3. By thoroughly rinsing the mouth with lime water. 
Rules for Brushing the Teeth. — 1. Brush four times a day: 

Before breakfast, with clear water- 
After each meal, with a tooth paste or powder. 
The teeth must be clean and free from food before 
going to bed, as most of the decay takes place while 



2. Brush two minutes each time. If, however, the teeth 
are kept well polished by the dentist a lessened 
brushing time will suffice. This depends upon the 
individual case. 
(122) 
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It takes two minutes of brushing to properly stimulate 
the gums and thoroughly cleanse tiie teeth. Be sure 
and brush the gums. 

3, Do not use pressure with the brush. A fast, light 

stroke is the best. A brush should never be worn 
out by having its bristles flattened and spread out, 

4. Candies, sugar, crackers, cake, pastries, bread will make 

the teeth decay if allowed to remain on their surfaces. 

Floss Silk. — ^Four-fifths of the decay of teeth takes place 
on the surfaces between the teeth and one-fifth on the sur- 
faces on which one chews. There is but one way which is 
effective in removing the food from between the teeth, and 
that is with a piece of floss silk. 

Use a section of floss about twelve inches long. Hold 
one end between the thumb and first finger of the left hand 
and wrap the floss twice around the end of the first finger. 
Do the same with the thumb and first finger of the right 
hand. Now by using combinations of the ends of the thumbs 
and second fingers the floss may be carried into the mouth 
and forced carefully between all the teeth. liub it back and 
forth against the surfaces of each tooth to loosen and remove 
the food and to clean these surfaces. After a little practice 
one can floss all the surfaces between the teeth in a minute's 
time. 

There still remains on the surfaces of the teeth, especially 
between them, a glue-like deposit known as mucin. This 
mucin must be removed, as it allows the bacteria to cling to 
these surfaces. The most effective and harmless solvent 
to use as a mouth wash is lime water. In fact if but one 
thing could be used to prevent decay of the teeth, lime water 
used three times daily would prove to be the most valuable. 

PrepaTation of Lime Water. — Secure coarse, unslaked lime 
and crush it mto a fine powder. Place a half-cupful in an 
empty quart bottle and fill nearly full with cold water. 
Thoroughly shake and then allow the lime to settle to the 
bottom of the bottle, which will take several hours. Avoid 
injury to furniture from heat generated in the bottle. After 
the lime has settled pour off as much of the clear water as 
possible without losing any of the lime, as this first mixing 
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contains the washing of the lime. Again fill with cold water, 
shake well and allow it again to settle. 

Into an empty twelve-ounce bottle pour the clear lime 
water, taking care not to stir up the lime in the bottom of the 
bottle. Again fill the quart bottle with cold water, shake 
thoroughly and set it aside to use when the smaller bottle 
becomes empty. This process may be repeated until the 
half-cup of lime has made five or six quarts of mouth wash. 

The twelve-ounce bottle is used, as it is more easily handled 
at the wash bowl. After brushing and flossing the teeth, 
pour out a little of the lime water in a glass and taking it in 
the mouth force it back and forth between the teeth with 
the tongue and cheeks until it foams. If you rmse it long 
enough to make it foam it has then been in the mouth 
long enough to have a beneficial action on the teeth. After 
spitting it out rinse the mouth with clear water to take away 
the taste of the lime. If the lime water is a little strong at 
first, dilute it with clear water in the small bottle, half and 
half. It should be used clear and full strength as soon as the 
gums become hard and healthy from brushing. 
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CHAPTER XIV. 

CARE OF THE SKIN. 

The skin must be kept unusually clean. Take a tub 
bath daily, but avoid prolonged cold baths. Short cold 
baths are often desu-able. A certMn boy took his cold morn- 
ing bath in four seconds; adults often go to the other extreme 
in point of time and thus lose the good effect. 

ProtMt the Skin bom Injnties.^ — If any infection occurs see 
a physician at once. Infections of the skin are apparently 
less common now than formerly, and this may be attributed 
to cleanliness. Such infections are and should be rare in 
diabetic patients under treatment. They demand imme- 
diate, thorough, yet gentle treatment. One of the first 
duties of a physician is to tell diabetic patients to keep the 
skin clean and to report the beginning of an infection at 
once. Patients should be warned of the danger from slight 
wounds, should be speci6cally advised not to allow mani- 
curists or chiropodists to draw a drop of blood and cautioned 
to promptly report any injury to tlie skin. A neglected 
sore on a toe has cost many a diabetic his leg and not a few 
their lives. If such a condition b reported to the physician 
and the patient stays in bed from the start, healing can 
readily take place. 

Absolute cleanliness of the body is essential. Subcuta- 
neous injections, whether of water, salt solution or drugs, 
may be harmful, but with modern asepsis perhaps can be 
safely employed. It is common for salt solution or solu- 
tions of sodium bicarbonate, when injected subpectorally, 
to result in abscess. If there is the slightest tendency to 
furunculo.tis my custom is at once to adopt simple measures 
analogous to those described by Uowen.' The patient is 

■Bowen: Jour. Am. Med. Assn., IBIO. Iv, 209; BosMii Med. ttad Surg 
jQur.. 1917, diivi, SB. 

(125) 
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advised to wash the whole body twice a day with soap and 
water, using a wash-cloth or piece of flannel, and to dry the 
skin without rubbing, so as to avoid breaking open any 
pustule; the whole body is then bathed with a saturated 
solution of boracic acid in water, with the addition of a 
small proportion of camphor water and glycerin. A solu- 
tion of 2 parts alcohol and 1 part water has often worked 
to advantage, but Bowen in his second paper still prefers 
the boracic acid. Individual furuncles may be treateid with 
the following ointment, according to Bowen: 

Borado add 4 

Predpitatad sulpliur 4 

Carbolsted petrolatum 30 

One should be careful, however, not to overtreat the skin. 
Harm may result from frequent dressings. The simplest 
lotions should always be employed. In severe cases the 
patient should be put to bed, all linen changed twice daily, 
and the patient treated in as aseptic a way as possible. In 
a few cases vaccines have appeared to be of marked benefit. 
"This procediu^, thorough bathing and soaping, the applica- 
tion of the borated solution, and the dressing of the individual 
furuncles, is repeated, as has been said, morning and night. 
A further point of vital importance relates to the clothing 
that is worn next the skin. Every stitch of linen worn next 
to the skin should be changed daily, and in the case of 
extensive furunculosis all the bedclothing that touches the 
mdividiial, as well as the nightclothing, should be subjected 
to a daily change. Naturally, this treatment must be con- 
timied for several weeks after the last mdence of pyogenic 
infection has appeared, and this fact must be emphasized 
to the patient at the outset." (Bowen.) 
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CHAPTER XV. 

TREATMENT OF CONSTIPATION AND 
DIARRHEA. 

The bowels should move daily. To this end nothing 
compares in effectiveness with the cultivation of regular 
habits and hours for this purpose. Time is required and 
half an hour or even more at the same time of the day 
for three successive days will often bring relief from consti- 
pation and this will persbt for months. The coarse vegetables 
and fruit of the diet may prove quite sufficient, but if neces- 
sary bran muffins made with agar-agar (see page 137) may 
be employed. If potatoes are included in the diet the baked 
potato skins may solve the difficulty. Never purge the 
bowels, but depend upon an enema or upon simple laxatives, 
such as aloin, grain i; fluid extract of cascara sagrada 10 
to 30 drops; extract cascara sagrada 5 grains or compound 
rhubarb pills. 

If the patient has not had a movement for several days, 
at the beginning of treatment give an enema followed by 
some simple cathartic or mild aperient, and another enema 
twelve to twenty-four hours later; but do not purge the 
patient. Gain enough is obtained if a movement b produced 
once in twenty-four hours when it has only been taking place 
once in seventy-two. In other words, do not upset any 
patient who is in a tolerable state. 

The following exercises for constipation were recommended 
to me by Mr. Gustaf Sundelius: 

Home Exerckes for Constipation. 

1. Abdominal Kneading and Stroking. — Kneading. — ^Lying 
down, with knees slightly drawn up. Place hands one on 
top of the other on the abdomen at the right groin; with 

(127) 
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small circular movements and deep pressure work upward 
until the ribs are met, then across toward left, following the 
boundary line of the chest, then downward to the left groin. 
Repeat twenty to fifty times. Stroking. With hands simi- 
larly placed, make long, steady and deep strokes, following 
the same route. Repeat twenty-five to one hundred times. 

2. Leg-rolling, — ^Lying down, take hold of both legs just 
below iiie knees, press the knees up close to the abdomen, 
then carry them apart, then down and inward until they 
meet again, thus letting the knees describe two circles. 
Repeat ten to twenty times. 

3. Abdominal Compression. — Standing against the wall 
with hands clasped behind neck, draw the abdomen forcibly 
in, using the abdominal muscles, hold a second, then let go. 
Repeat ten to forty times. 

4. Trunk-rolling. — Standing with hands on hips, feet 
apart and legs well stretched, roll the upper body in a circle 
on the hips by bending forward, to the left, backward, and 
to the right. Then reverse, and repeat six to twelve times 
each way. 

Case No. 559 warded off constipation by sawing wood, 
and Case No. 265 regulated his bowels by eating a slice of 
raw cabbage for breakfast. 

The reverse of constipation, diarrhea, is rare in diabetes. 
When it occurs the patient should immediately go to bed, 
keep warm and live upon hot water, and in exceptional cases 
upon boiled, skimmed milk. The bowels should be cleared 
with an enema, and if there is any suggestion of undigested 
food remaining in the stomach this should be removed by 
lavage or induction of vomiting. The physician may 
administer an opiate. Rest in bed is the essential and the 
best sort of treatment. The diet should be gradually 
resumed, adding the coarse vegetables last. The few days 
of restricted quantities of food may be of real help to the 
patient. 
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CHAPTER XVI. 
DRUGS IN THE TREATMENT OF DIABETES. 

Drugs are not recommended by physicians like Professor 
Naunyn, the Nestor of diabetic treatment, or by those con- 
cerned in the recent advance in diabetic treatment in this 
country. 

Drugs are not prescribed with the purpose of lowering 
the sugar in the urine in the most famous of our large 
hospitals. Drugs, however, are often useful to relieve 
special symptoms. Theocin and diuretin will often remove 
an obstinate edema within two days. 

On the other hand, drugs are frequently recommended by 
those who have proprietary preparations to sell. 
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CHAPTER XVII. 
DIETETIC SUGGESTIONS, RECIPES AND MENUS. 

The narrow confines of the diabetic diet have greatly 
stimulated the manufacture of so-called diabetic foods. 
These are often serviceable, but are to be employed with 
discretion. Their use should be discoiu-aged at the beginning 
of treatment. The patient should never become dependent 
upon special diabetic foods, for they are often unobtainable, 
always make him conspicuous, and when he acquires a 
disgust for foods of this class it b all the harder to abide by 
the original diet. When the patient buys one of these foods, 
unfortunately he is often given a list of other diabetic foods 
and a new diabetic diet list, and confusion in the diet may 
result. The patients under my care who have done best 
either never use special diabetic foods or only a few varieties. 

Snbstitatea tor Bread. — Many of the preparations upon the 
market contain as great or even a greater quantity of car- 
bohydrate than ordinary bread; a few contain less; but the 
percentage of carbohydrate may vary from time to time. 
Patients, and sometimes physicians, forget that substitutes 
for bread must be prescribed only in definite amounts. A 
diabetic bread should never be prescribed without a knowl- 
edge of its content of carbohydrate, protein and fat. 

The bread of one of the largest bakeries in Boston, upon 
analysb, showed 55 per cent, carbohydrate. Bread made 
without milk or sugar, but with water and butter, con- 
tains 45 to 50 per cent, carbohydrate. Sudi a bread is 
undoubtedly superior to many different bread substitutes 
upon the market. The percentage of carbohydrate in toast 
is greater than in plain bread, because it contains less water. 
Some of the coarser kinds of bread, such as rye bread, graham 
bread, black bread and pumpernickel, contain somewhat less 
(130) 
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carbohydrate. Never give bread substitutes early in treat- 
ment. Teach patients to live without them. 

Bran Bread. — ^Bran is being more and more employed in 
the diet of diabetic patients. This is neither more nor less 
than the use of cellulose, and this is supposed to have no 
effect upon the metabolism. Unfortunately, the availability 
of the protein, fat and carbohydrate of wheat bran to the 
diabetic patient has not been determined, although there are 
plenty of data upon its digestibility by ruminant animals. 
Bread made of bran alone is not very palatable, though with 
the fat of bacon or butter it is liked better. It furnishes 
bulk and acts favorably upon constipation. If made with 
eggs and butter the flavor is improved. It should be 
rranembered that bran often contains a considerable quantity 
of starch. For this reason bran biscuits often prove to be a de- 
lusion and a snare, and one dreads to see them on a patient's 
tray. In large hospitals where diabetic patients are con- 
stantly being treated the danger is less, for the bran is bought 
by the same person and at the same place; but in private 
practice this is different. In purchasing bran go to a feed 
store and ask for coarse bran for cattle and not for bran for the 
table. The various preparations of bran, bran breads and 
cookies sold under tnule names often contain carbohydrate 
other than bran, hence the reason for their agreeable taste; 
beware of ilieml They may contain over 60 per cent, 
carbohydrate, of which less than 10 per cent is real bran. 
Mild diabetics get into little trouble with bran, but the 
serious ones often suffer. The starch may be washed out 
with water by tying the bran in a cheesecloth, soaking one 
hour in running water by fastening the same on a faucet. It 
should be thoroughly mixed and kneaded from time to time 
to be sure the water reaches all portions, and should be 
washed until the water comes away clear. This may require 
an hour.' 

' Four preliminAry analyaea ot waaliad bran Bhowed the following per- 
centages of starch: 0.6, 1.8. 2.7, 5.2 per cant. Two prelimin&ry analyses 
showed pentoBBn 29.8, 33.S. The wide vitriat[oQS in the percentages o( 
starch will account for the occBSJonat occurrence of sugar in the urine fol- 
lowing the use of bran oakea. 
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Olnteti Breads. — ^These breads are made hy removing the 
sugar-forming material from the flour. It is surprising how 
thoroughly thb can be done. The large quantity of protein 
m small bulk which they contain is objectionable. 

light Breads. — French bread cut in thin slices is often 
useful, because it is bulky and gives the appearance of a 
large quantity. Manufacturers have taken advantage of this 
idea and many light breads are on the market. These breads 
often contain about the same quantity of carbohydrate as 
ordinary bread, though a few contain considerably less. 
Their virtue often consists solely in their bulk, which allows 
a surface on which to spread butter. I seldom advise breads. 
It is better for the patient to forget the taste. 

Various other sabstsnces have been used for flour in the 
manufacture of bread. Thus, aleuronat meal has been 
employed, and with it have been mixed various vegetable 
products. A group of casein breads is upon the market in 
the form of casoid flour under various names, and to some 
diabetics these are valuable. 

Soy bean is also extensively used and probably deserves a 
still wider introduction into the diabetic diet. The carbo- 
hydrate in it is imassimilable. It b also used in the manu- 
facture of floiu-. Agar-agar may be used to dilute the flour 
or to add to bran and also to reUeve the constipation of the 
diabetic, which is frequently troublesome. 

Subatitates tor Milk. — ^A few tablespoonfuls of cream are a 
great comfort to a diabetic patient. Except in cases with a 
very low tolerance a gill (120 c.c.) of 20 per cent, cream can 
generally be allowed, and if it is desirable to give more fat 
without increasing carbohydrate and protein a gill of 40 
per cent, cream b also well borne. Formerly patients took 
half a pint of 40 per cent, cream readily. With severe cases 
it is seldom possible to allow more than 60 to 90 c.c. of 20 
per cent, cream, for the balance of the fat which can be 
safely employed can more advantageously be taken in meat, 
butter, oil and cheese. On the other hand, fat having been 
removed, the chief value of the mOk to the diabetic patient 
is lost. The percentage of sugar in sour milk is not much 
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less than in fresh milk. Recently, sugar-free milks' have 
been put upon the market on a large scale, and many of my 
patients, particularly children, have found them of distinct 
advantage. These preparations of diabetic milk will keep 
from one to three weeks, and are consequently of great 
value to patients when travelling. As a rule they are con- 
centrated one-half. Consequently they should be diluted 
before being used. They are so valuable for diabetic patients 
that one should always encourage their use in small quantities 
at first, so that the patient can become accustomed to the 
artificial taste and can determine the form in which the milk 
is most agreeable to him. This is often as equal parts of milk 
and Vichy C^Iestin. 

Williamson* suggested the following rule for the manu- 
facture of artificial milk: "To about a pint of water, placed 
in a large drmking pot or tall vessel, three or four tablespoon- 
fuls of fresh cream are added and well mixed. The mixture 
is allowed to stand from twelve to twenty-four hours, when 
most of the fatty matter of the cream floats to the top; it 
ca!i be skimmed off with a teaspoon easily, and upon examina- 
tion it will be found practically free from sugar. This fatty 
matter thus separated is placed in a glass." The white of an 
egg is added to it and the mixture well stirred. Then dilute 
with water until a liquid is obtained which has the exact 
color and consistency of ordinary milk. "If a little salt and a 
trace of saccharin be added a palatable drink, practically 
free from milk-sugar, is produced which has almost the same 
taste as milk, and whidi contains a large amount of fatty 
material. With very little practice the right proportions 
can be easily guessed, and of course much larger quantities 
can be employed (in order to prepare a considerable amount 
of the drink at one time) than those mentioned above." 

Rennet may be made from milk, but unless the curd is 
carefully wa^ed it will contain 2 to 2.5 per cent, lactose. 
When die rennet is made from cream the lactose b materially 
diminished. Kefir contains approximately 2.4 per cent. 

■ D. WhUins & Sons. Boatou. 

' WilliamaoD: Diabetes Mellitua and ita Treatment, MacmiUan Company. 
1S96. p. 334. 
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milk-sugar. Von Noorden says this milk has also been of 
great help in the treatment of diabetes in children. 

Lawrence Litchfield, of Pittsburgh, gives whipped cream 
to his patients made according to the following rule: Add 
two ounces of 40 per cent, cream to a pint of cold water in 
a Mason jar and have it shaken vigorously until the cream 
is thoroughly "whipped." Sometimes a trace of saccharin is 
added, usually not. " My patients like to eat thb with a spoon, 
but, of course, it can be used in any way that is desired. It 
contains only a trace of sugar." The fermented milks con- 
tain about half as much carbohydrate as ordinary milk. 

BECIPE8. 

Many books have been written containing recipes for dia- 
betic patients. With modem methods of treatment, however, 
most of these rules are worthless for severe diabetic patients 
because of their high content of protein and fat,' In general 
such patients prefer and should be encouraged to take simple, 
natural foods rather than artificial ones. 

The mild cases of diabetes need no special recipes. Des- 
serts can often be made with gelatin, and this may be flavored 
with coffee, lemon, rhubarb, cocoa shelb or cracked cocoa. 
In preparing such desserts, if saccharin, is used it should be 
added as late as possible during the cooking, for it is apt to 
become bitter with heat. It is always a safe rule to add too 
little rather than too much saccharin. Usually one need 
pay little attention to the quantity of protein in the gelatin, 
because the ordinary portion of jelly contains only about 2.5 
grams. One of my patients on a very rigid diet so enjoyed 
the bulk of the gelatin as to take 10 grams daily. She accom- 
plished this by having the jelly made very thick. 

DIABETIC BBEAD OR BISCUITS. 

1 Box Lister'B Diabetio flour 

3 Eggs 

Method. — Separate whites and yolks of eggs. Add to 
whites salt to taste. Beat whites until very thick." Beat 
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yolks until thick and lemon colored. Combine and beat 
with egg-beater. Fold in gradually one box of Lister's 
Diabetic Flour. Bake in tin 5 inches long, 3 inches wide 
and 3 inches high (straight sides). Have oven hot. If baked 
in gas-stove oven, tiake for fifteen minut«s, full heat, then 
reduce heat one-half for ten minutes longer. If baked in 
coal or wood oven, bake from fifteen to thirty minutes. Do 
not remove from tin until partly cooled. Each loaf contains 
protein, 58 grams; fat, 18.6 grams; calories, 397. If desired 
this may be made into biscuits. The bread or biscuits may 
be flavored with nutmeg or cloves.' 

DIABETIC NOODLES. 

Mothod. — ^To the well-beaten yolks of two eggs, add two 
tablespoonfuls of warm water and a little salt. Slowly 
stir in one box of Lister's Diabetic Flour, Knead and roll 
on pie-board. When almost dry, roll and cut fine. Dry 
thoroughly. 

DIABETIC MDITIHS. 

1 Bci Listor'a Diabotio Flour 
lEgs 



Same quantity of butter, melted lard or Crisco may be 
used in place of bacon fat. This will make eight muffing, 
each muffin having food value equivalent to one egg (or 
protein, 6 grams; fat, 6 grams; calories, 78). 

Method. — Beat white of egg very stiff; beat yolk 
separately from white; to the beaten yolk add the cream 
and beat; then add bacon fat (butter, melted lard or melted 
Crisco); beatagain, then add the beaten white of egg; lastly 
the flour, beating the mixture all the while the flour is slowly 
added. Put in buttered, hot muffin irons and bake for ten 
to twenty minutes. If coal range is used, bake for fifteen 
minutes and have the oven hot. Use old-fashioned cast-iron 
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LISTER'S FLOUS AND BRAN MUITINS. 
(UaeTul in Diabetic Constipation.) 

1 Level taUeepoonful lard, baoon Ut, butter or Cri««o 

lEfc 

1 Cupful wMhed bran 

1 pBokage Uater's Flour 

i Cupful water or leM 

Tie dry bran in cheesecloth and soak one hour. Wash by 
squeezing water through and through. Change water sev- 
eral times; wring diy. Separate egg and beat thoroughly. 
Add to the egg yolk the melted lard and beaten egg white. 
Add Lister's Flour, washed bran and water. Make nine 
muffins. 

DIABETIC COOKIES. 

I Box IJiter'a Diabetic Flour 

lEu 

3 Tableapoouf uU of oceam 

3 Tablespoonfula of butter or baoon fat 

Method. — Beat egg until light. Add cream and beat 
again. Add butter and beat again. Then add Lbter's 
Flour slowly. A little caraway seed, ginger or vanilla may 
be added to suit the taste. Roll very thin and only a small 
amount at a time. Bake in hot oven about ten mmutes. 

Makes thirty cookies of about 23 calories each. 



TRENCH TOAST. 



Beat the egg and cream together. Slice Lbter's Muffins, 
Biscuits or Bread. Soak the slices in the egg and cream and 
fry in a little hot butter until light brown. 

Follow all directions exactly as given. The batter may 
appear to be too thick or heavy, but no more mobture should 
be added than is called for in these directions. 
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BAKED SOT BEANS. 

Yellow Soy beans, 120 grams, are soaked for forty-eight 
hours, then boiled for about half an hour and finally baked 
with 30 grams pork for twelve hours, The food value is 
approximately as follows: 



Baked Soy Beans and Pork .... 52 36 

SEA MOSS. 
Sea moss farina and Irish moss are usually allowable for 
diabetic patients. Most of the carbohydrate in these mate- 
rials b in the form of pentosans and galactans, which Swartz' 
has shown to be quite inert in the body. Unfortunately 
these products are sometimes adulterated with other carbo- 
hydrates. This emphasizes the fact that no matter how 
useful a food may be in itself, one must always be on the 
lookout for adulteration. 

HEFCO CAKES. 
So arranged that one cake is equivalent to an egg. 

Protein. Fat. 

Hepco flout, 140 griuiis 60 29 

Besb (2) 12 12 

Cream, 40 per cent., 60 o.c 2 24 

Butter, 10 grams 9 



Make twelve cakes. Each cake contains 6 grams protein, 
} grams fat and approximately 75 calories. 

BRAN BISCUITS FOR CONSTIPATIOH. 
The following rule was given me by Dr. F. M. Allen: 

Bran 00 grama 

Salt i teaspoooful 

Agar-agar, powdecoj 6 grams 

Cold water 100 c.c. (i glass) 

' Swartz: Tr. Conn. Acad. Arts and Sc, 1911. ivi, p. 247. 
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Tie bran (for character of bran to purchase see p. 131) in 
cheesecloth and wash under cold water tap until water is 
clear. Bring agar-agar and water (100 c.e.) to the boiling- 
point. Add to washed bran the salt and agar-agar solution 
(hot). ' Mold into two cakes. Place in pan on oiled paper 
and let stand half an hour; then, when firm and cool, bake 
in moderate oven thirty to forty minutes. 

The bran Muffins naturally will be far more palatable if 
butter and eggs are added. This may be done providing 
the patient allows for this in the diet. If the patient is not 
upon a measured diet, then considerable latitude can be 
employed in making the bran cakes. 

NEV ENQLAHD DEACONESS HOSPITAL BECIFE. 
Bran lOOgiams 



Tie bran loosely in a piece of cheesecloth and soak twelve 
hours. Wash until clear; add dry agar-agar-and salt. Pack 
firmly into muffin pans oiled with mineral oil. Bake three- 
quarters of an hour or more in a slow oven, 

BRAN CAKES FOR DIABETICS. 



Food. 


Amount. 


Bran . . . 


2 cupfala 


Melted buttet . 




Eggs (whole) 2 




Egg white (1) . 


25 g^^ 


Salt . . . . 




Water. 





Tie bran in cheesecloth and wash thoroughly by fastening 
on to the water tap until the water comes away clear. The 
bran should be frequently kneaded so that all parts come in 
contact with the water. Wring dry. Mix bran, well-beaten 
whole eggs, butter and salt. Beat the egg white very stiff 
and fold in at the last. Shape with knife and tablespoon into 
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three dozen small cakes. If desired one-half gram of cinna- 
mon or other flavoring may be added. Each cake contains: 
protein, 0,5 gram; fat, 1 gram; calories, 11. 

CRACKED COCOA. 

Cracked cocoa (cocoa nibs) makes a most useful drink 
for diabetic patients. This is not generally appreciated by 
the profession. 

The sample of cracked cocoa (cocoa nibs) used has been 
purchased of the S, S. Pierce Co., Boston. It was analyzed 
by Professor Street, with the following result: 

Moisture 2.83 

ProteiD 14,69 

Fat 51.42 

Fiber 4.32 

Aah 3.88 

Starch 7.48 

Reducing buebt, as dextrose, direct none 

Kcdudng 8UKU< aa dextrose, alter inveraioD .... 0.94 

The cocoa is prepared for the table by adding a cupful of 
the cracked cocoa to a quart of watet and letting it simmer 
on the back of the stove all day, adding water from time to 
time. 

Professor Street was good enough to analyze the mfusion, 
and wrote me: "The cocoa prepared according to directions 
contained 0.032 per cent, of reducing sugar as dextrose 
direct and 0.138 per cent, of total reducing sugars," 

Cocoa shells may be prepared in the same way, but 1 to 1^ 
cups will be required to one quart of water A mixture of 
equal parts cradwd cocoa and cocoa shell may also be used. 

The cracked cocoa should be strained before serving, other- 
wise the cocoa nibs might be eaten and the carbohydrate in 
these would not be negligible. 

AOAS-AGAR JELLT. 

One-eighth to one-quarter of an ounce is sufficient to make 
one quart of jelly. The agar-agar is added to the boiling 
water. After it is thoroughly dissolved and cooking com- 
pleted, flavoring extract, coloring matter and saccharin are 
added as desired. Agar-agar may also be added to broths. 
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Miss E. Grace McCuUough, Dietitian at the Peter Bent 
Brigham Hospital, has given me several practical suggestions 
about the preparation of hospital diabetic diets. Many of 
these have been incorporated in what follows. 

THBICE-COOEED VEGETABLES. 

The vegetables are cleaned, cut up fine, soaked in cold 
water and then strained. The vegetables are then tied up 
loosely in a large square of double cheesecloth — large enough 
so that the comers of the doth, after it has been tied up 
with a string, make conveniently long ends, and also large 
enough to allow the vegetables to swell without sticking 
together. They are then transferred to fresh cold water, 
placed on the fire and brought to the boiling-point, at which 
temperature they are maintained for from three to five min- 
utes. This water is then poured off and replaced by fresh, 
and the vegetables again boiled a similar length of time. 
Three changes of water are usually sufficient to remove the 
carbohydrate, as has been proved by Professor Wardall's 
preliminary experiments. The pots for the vegetables should 
be of sufficient size to hold a lai^ quantity of water, and 
in a hospital, vegetables enough for the daily supply of six 
patients. Vegetables thus cooked will keep in cold storage 
two or more days, and reheating them in a steamer is a simple 
affair. 

If the vegetables are cooked with the cover left off the 
pot they will be lighter in color and the flavor not so 
sti;ong. 

Miss McCullough has adopted several expedients by which 
variety in the 5 per cent, vegetables is obtained, and thus the 
monotony of the diet avoided. She suggests that the large 
outer stalk — slightly green covering — of cauliflower be care- 
fully cleaned, cut into half-inch pieces and boiled until tender, 
and frequently this is transferred from four waters. Similarly 
the green outside leaves and any smaU pieces of lettuce may 
be shredded and served like spinach. Chard in season can be 
purchased by the bushel, cut, and then chopped up. Rhu- 
barb retains its acid flavor and has proved so acceptable an 
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addition to the diet that in the future it should be canned by 
the cold-water method for subsequent use. The flat, large, 
celery stalks with any or all the leaves, whether yellow or 
green, chopped fine, serve excellently well. White, green and 
red cabbage is cut fine and served as cole-slaw. 

Diabetic patients should be urged, whenever possible, to 
have a garden and to raise suitable vegetables for themselves 
for the ensuing winter. One of my patients does this and 
thus provides himself with the best of celery, cabbage, lettuce, 
etc. This patient eata a slice of cabbage cut, as one buys 
cheese in a grocery store, for breakfast each morning, and 
by this means keeps the bowels perfectly regular. 

Canned vegetables which have been of the most service 
at the Peter Bent Brigham Hospital are of four varieties: 
soup asparagus, broad, flat, cut string beans, the tender, 
green, stringless bean and the white wax beans. The pods 
are separated from the beans, the latter being used for the 
benefit of other patients. Soup asparagus proved to be 
excellent for hospital use. It is a by-product of the factory 
and consists of the broken-off tips and the shorter, thin stalks 
which are unfit for the standaitl size. The pieces are about 
one inch long uid are all edible. 

SQUAB. 

A squab when carefully boned yields 50 grams of meat. 
This b broiled in an oiled paper case to prevent evaporation, 
and when served with the escaped juices proves a favorite 
dish for patients. It contains about 12 grams protein and 
5 grams fat. 

BOILED DINNER. 

Corned beef, with cabbage and one other vegetable, served 
together as a boiled dinner, is most acceptable to male 
patients. A portion containing 50 to 75 grams of meat and 
100 grams of each vegetable makes an excellent meal. 
Corned-beef hash made of meat and vegetables in the same 
proportion could also be served for variety. 
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SEAS0N1N0. 

The proper seasoning of the food is a great help to the 
diabetic patient. So many articles are excluded from the 
diet that the great variety which is possible in the prepara- 
tion of the food by the help of seasoning is overlooked. 
Horseradish, to be sure, contains 10 per cent, of carbohydrate, 
but it would take at least two teaspoonfuls to contain a 
gram, and probably far more. Sour pickles are allowable, 
and other pickles made from the group of 5 per cent, vege- 
tables, provided one is assm^ that they have been prepared 
without sweetening. Mint, capers, curry, tarragon vinegar, 
onion, bay leaf and cloves may ^1 be used as seasoning; tomato 
stewed with onion, bay leaf and cloves, and thickened with 
Irish moss, may be served as a sauce. 

DIABETIC MENUS. 

Patients naturally differ in their likes and dislikes. Case 
No. 866 arranged his diet, which contained carbohydrate 39 
grams, protein S4 grams and fat 81 grams essentially as shown 
in Table 39. Using this as a basis. Miss Alice M. Dike, of 
Simmons College, has arranged the following menus and 
appended various useful recipes: 



Tabus 39.— Tbi Dibt o 



I Modifications pok 



6 per cent, vegetables 900 ^m. 30 

Eggs 2 

Baoon 30 em. 

Meat ISO Em. 

20 per c«nt. cream 120 gm. i 

Strawbemea 7S gm. G 

39 

FIRST DAT (TTPICAL). 

Breakfast 

Fried eggs, 2; bacon, 30 grams. 

Stewed tomato, ISO grama; string beans, 150 grams. 

Coffee with cream, 30 grams. 

BroD muffin. 



...Google 



DIETETIC SUGGESTIONS, RECIPES AND MENUS 143 

Lunch. 
Broth. 

Baked haddock, 90 srama. 

Boiled cabbage, 150 grama; lettuce and cucurabers, 150 Brama. 
Coffee jelly, oream, 30 srsms. 

Tea, craeked cocoa or cocoa Bbetls. cream, 30 Eranis. 
Bran mufBn. 

Dinner. 

Broth. 

Roast beef, SO gramH. 

AaparaguB, 150 srama; cold slaw, 150 grams. 

Strawberries, 75 ijraina; cream, 30 grams. 

Coffee. 

Bran muffin. 

SECOND DAT. 

In the following menus, unless otherwise stated, one bran 
muffin, 40 grams of cream, and tea, coffee, cracked cocoa or 
cocoa shells are served at each meaj. Broth may also be 
served. If cream is used in the preparation of any dish, or 
is served with it, the amount ia deducted from that allowed 
for the day. In every case 45 grams are allowed per day for 

Breakfast. 



Omelet (eggs 2) with chopped ham, 30 grams. 
Cabbage. ISO grams; radkhes. SO grama. 
Rhubarb jelly, SO grams. 



Dinner. 

Hamburg steak, 90 grams; baoon, 15 grams. 
Swisa chard. 160 grams; sauerkraut, ISO grams. 
Orange, 50 grams. 



THIRD DAT. 

Breakfast. 
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Tuna fish salad [fiah, 00 sraniB; lettuce, 30 erama; boiled dresoing (Dream. 

SO gramB; ens, i)]. 
BniSBelB BproutB, ISO Krams; boiled cucumberB, 120 graioB. 
Peach, 37 grams. 

Dinner. 

Corned beef, 90 erams; cabbage, 200 grams. 
SMwed rhubarb, 100 grama. 
Cocoa sheila jelly. 



FOURTH DAY. 
Breakfast. 



Cold beef, 90 Erama; grated horeeradiab. 

String beans, 200 erama; aittchoke salad, 100 grams, 

Raapberriea, 37 grams. 



Chicken, 90 itrama. 

Stewed okra and tomato, 200 grams', celery, 100 grams. 

Coffee; Spanish cream (egg, 1; cream, 30 grams). 



FIFTH DAY. 
Breakfut. 



Shirred egg (egg, I; cream, 15 grams) ; bacon, 20 grams. 
String beans, ISO grams; spinach, ISO grama. 



Eaah (corned beef, DO grams; cabbage, 180 grama; leeks, 60 grar 

onions, 30 grams; bacon, 10 grams), 
lettuce, SO grama. 
Coffee jelty whip (white of one egg). 



Lamb chops, 90 grama; tomato aauce, HO grams. 

Asparagua, 120 grama; dandelion greene, 120 grams; and bacon, ID grams. 

Baked custard (yolk of I egg; cream, 30 grams). 
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SIXTH DAY. 
Breakfast. 



Spin&ohioup (apJD&oli. flOKrania: cream, SOsrama; egg yolk, 1). 

Broiled finnaii haddi«, BO erams. 

Boiled oeleiy, ISO Erams; oabbaga. BO grama. 

Coffee jdly. 



Steak, 90 grama; water oreaa, 80 grama. 

Summar squash or vegetable mairaw, 150 grama^ baked tomato, 90 (crams. 

Blaokberrie*. 87 Bnuns. 



SETEHTH DAT. 

Breakfast, 
Saalloped fish, 90 grama; baoon, 15 grams. 
Strins beana, 200 grams; radiahes, 100 grama. 



B]gg salad (egg, 3; lettuce, 30 grams) ; baoon, IS grams. 
Boiled leeka, ISO grama; beet greenB, 120 grama. 
Iiiah moes Uaoo mange (oream, 75 grams). 

Dinner. 
Broiled awordfish, 90 grams. 
Fried egg plant, ISO grams; tomato jelly salad (tomato, 120 Krams; lettuoe. 

30 grama). 
Blueberries, 37 grama. 

PICNIC LUNCHES. 

FIBST DAT. 

(The amounts used must be deduated from the day'a total.) 
Dinner. 

Cold chicken. 60 grama. 

Asparagus, 200 grams; cucumber, 100 grams. 

Baked ouatard (egg, 1 ; cream. 60 grama) . 
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Sudinea, 90 grans. 

Lettuce, 100 Erama; ripe tomatoes, 200 srams. 

CoSee jeliy. 



SECOND DAT. 



Veal (BO srantB) loaf with batd boiled egK (!)■ 
Endive, 100 Btama; atrins beaju. 200 grams. 
Cocoa shells jelly. 



I pound (3 porta lean meat and 1 part bone) . 
1 quart oold water. 
1 taaspoonful salt. 

Cut or chop the meat fine, removing all fat, add cold 
water and let stand one hour, heat slowly to the boiling- 
point, simmer four or more hours, strain, add salt, and water 
to make up the one quart; cool. Remove fat carefully, 
reheat and serve.* 

A double boiler is convenient for cooking small quan- 
tities of broth. Sweet herbs (thyme, marjoram, summer 
savory), parsley, celery seed, bay leaf, pwppercorns, cloves 
and any of the 5 per cent, vegetables may be used for season- 
ings. If vegetables are served in the broth the amount 
must be deducted from the day's allowance. 

Broth may be thickened with egg yolk or Irish moss. (See 
Cream Soups.) 

1 See footnote page 134. 

' For oompositioD of soups, broths and bouillons see pages 168 and 1S9. 
Unless vei7 thin brotha or bouillons are employed an allowance for food 
value must be made. 
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Clam and Oyster Bntb. 

i Dup dams or oysteis and their Uijuor. 

I oup oold water. 

Celery seed, blade of mace, if liked. 

Chop the carefully washed clams or oysters, add liquor 
and water, bring slowly to the boiling-point, strain and 
add salt if necessary. Cream, plain or whipped, may be 
added just before serving. 

Cream Sonps. 

1 cup pui^ {cooked and attained vegetablaa, SO to 120 grama (see 
below) and broth, cream or water in whioh vegetable waa cooked 
to make 1 oupj. 

1 teaepoonful saJt. 

1 eKB yolls- 

Heat the puree to the boiling-point, add slowly to the 
beaten egg yolk, beating constantly, add salt and serve 
immediately, or place in double boiler, cook one minute, 
stirring constantly; add salt and serve immediately. The 
mixture will curdle if not stirred carefully or if over- 
cooked. 

If preferred a small piece of Irish moss washed and soaked 
ten minutes may be cooked with the purSe to thicken it in 
place of egg. 

Asparagus, 60 grams. 

Celery, 00 grama and email blade of maoe. 

Cauliflower, 60 grams. 

Spinach. 00 grams and bit of bay leaf. 

Leek, 00 grama. 

Tomato, 120 grama; and bit of bay leaf, 2 ctovea, ) teaapoonful chopped 

Scalloped Tish. 

Flake any cooked fish, moisten with broth, tomato or 
cream, season, place in baking dish and cover with bran 
muffin dried and crumbled fine. Meat, hard-boiled eggs 
or vegetables may be prepared in the same way. 
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rriedrish. 

Dry whole small fish, or pieces suitable for serving, rub 
with mineral oil and coat with crumbs prepared as for 
scalloped fish. Fry in mineral oil or bake in a hot oven. 
Tomato cut in thick slices may be prepared in the same way. 

Any of the regular recipes for cooking eggs may be used 
if water, cream, tomato or broth is used in place of milk 
and the butter is omitted or mineral oil substituted for it. 



Mix in the order given, chill and beat or shake in a stop- 
pered bottle until thick. Serve immediately- 



) tMopoonful salt. 1 cup cream or cream and water. 

Pepper. 2 tablespaoatula vinegar. 

1 eitgor 2eggyolka. 

Mixed in the order given, adding the vinegar slowly to 
the other ingredients, cook over hot water until thickened, 
stirring all the time; chill, strain and serve. 

Tomato Jellf Salad. 

The proportions given are for use with granulated gelatin; 
if powdered gelatin is used a little more may be required. 

2 teaapoonfuls gelAtin. 
2 tsblespoonfula cold water, 
t taaspoonful salt. 

Soak the gelatin in the cold water ten minutes, dissolve 
in the hot tomato, season, mold and chill. A bit of bay leaf, 
two cloves and a slice of leek, or a few chopped chives, may 
be stewed with the tomato. 
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encumber, Radish or Celer; Jelly Salad. 

Z teaspoonfula Eelstin. } teaairaonful salt. 

2 tablespoonfuls cold water. 60 eraiDB or more chopped vegetable. 

2 tabtespooufulB vinegar and water or both to make I cup. 

Mix like tomato jelly salad, adding the vegetable just 
before pouring into tiie mold. Chopped mint may be used 
in place of vegetable. 

Ktraaradlsh Snce. 

2 teaspoonfuls grstod horseradisb 
J teaspoonful vlnesai. 
1 teaspoonful aalt. 

Mix the first four ingredients and add to the cream beaten 
stiff. Serve immediately. 

It is unfortunate that horseradish is occasionally adultera- 
ted with a 10 per cent, vegetable — turnip. 

Cncnmber Sauce. 
Grate 60 grams cucumber, drain and season with salt, 
pepper and vinegar. 

Tomato Sanc«. 
Stew 60 grams of tomato with salt, pepper, cloves, bay 
leaf and chives. Strain. Irish moss may be cooked with 
tomato.for thickening. 

Mint Sance. 



Pour vinegar on the mint and let stand thirty minutes, 
add saccharin and serve. 

Jellies. 
The following jellies are made by dissolving 2 teaspoonfuls 
gelatin soaked in 2 tablespoonfuls cold water in any of the 
liquids given below which should be boiling hot when meas- 
ured and added; stir well, add saccharin to taste and flavor- 
ing, strain and chill. 
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liquid. 

1 cup ooffoe. 

1 cup oraokod ooooa or cocoa aholls infusion. 

130 gcams stewed and strained rhubarb or cranbecries, water to fill cup. 

120 wreaaa cream, water to fill oup. 

I cup water. 



Heat the liquid and add slowly to the slightly beaten egg, 
stirring constantly. For soft-boiled custard, place in a 
double boiler, cook until it coats the spoon, remove and 
chill promptly. When cool strain and flavor. For baked 
custard mix all the ingredients, pour into custard cups and 
bake in a moderate oven until jelly-like. Chill and serve. 

Spanish Cream. 
1 teaapoontui gelatin. I egg yolk. 

1 tablespoonful cold water. Saeoharin. 

S tablespoonfuls hot coffee and Salt. , 
cream or water and cream. 1 esg white. 

Soak gelatin in cold water, dissolve in hot liquid, pour 
mixture on egg yolk and cook like soft-boiled custard, add 
saccharin and salt, and pour while still hot on the stiffly 
beaten white of egg, beating constantly, mold and chill. 

Jiiah Moss Blanc Man^. 

Salt. 

1 teaapoonful vanilla. 

Soak the moss ten minutes in cold water, drain, add to 
milk and cook until a drop jellies on a cold plate, add salt 
and vanilla, strain, mold and chill. 

Ice-cr«am. 
Any of the liquids suggested under jellies may be frozen 
for ice-cream. 
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CHAPTER XVIII. 
DIET TABLES. 

The improvement in the treatment of diabetes owes much 
to the recent dissemination of knowledge regarding the com- 
position of foods. To the United States Government we 
are indebted for an excellent monograph by Atwater and 
Bryant entitled "The Chemical Composition of American 
Food Materials," Bulletin No. 28, revised edition, which was 
first issued in 1906. This can be purchased by sending ten 
cents in coin to the Superintendent of Documents, Washing- 
ton, D. 0, From this have been abstracted such analyses as 
are especially useful in the diets of both normal and diabetic 
individuals and have computed the calories per 100 grams 
instead of recording the same per pound. 

Analyses are also inserted published by the Connecticut 
Agricultural Experiment Station. Most of these analyses 
are concerned with the so-called diabetic foods, but in some 
cases other analyses are included as well.' To these latter 
lists the value of protein and fat have been added. Whereas 
the analyses of many so-called diabetic foods are recorded, no 
special food b recommended. In general the cost of these spe- 

' "In iifdiig the tables of the Connectiout Agrimiltiiral Eiperiment 
Station it should be undarstood that the percentages in the protein column 
are unifoimly calculated from the nitrogen found, using the conventional 
factor 6.35. With pure wheat produota the factor B,7 gives more accurate 
reautta, and, strictly speaJdnj;, the latter factor should be used for gluteD 
flours and other gluten products. In baked products whcfe the proteu 
may be derived from other sources than wheat, auoh as soya beans, cotton 
seed, nuts, etc., it is impracticable to vary the factor with each particulaf 
food without causing endless eontusion. Similarly, it has seemed to the 
analysts best to retaio for the flours the old factor for the sake of uniformity. 
In the high-gcade ground glutens, containing as much as 13,7 per cent, of 
nitrogen, the use of the proper factor would reduce the protein by about 
7,5 per cent., and the nitrogen-free extract would be increased in the same 
proportion. The terms "nitrogen-free extract" and "carbohydrates" are 
used synonymously, but the eiplauatiou of nitrogen-free extract in the 
preceding paragraph should be borne in nuud. The values given for starch, 
however, are absolute, being direct determinations and having no ooimec- 
tions with the protein factor used. A means no starch was found, but 
a blank space does not mean the Same, indicating merely that staroh was not 
tested for." (151) 
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cial foods b greater than that of the common foods selected 
from the ordinary diet; in fact, the patient pays for the taste. 
The analyses which follow apply to the edible portion of 
the food in question. The appearance of a blank in a table 
does not indicate that the particular ingredient is missing. 
Whenever a range in composition occurs in the tables the 
same applies to carbohydrate alone. 

Vboetagles; Fbesb. 

Caloric 

Protein. Fat. hydratfa. per 100 

per cent, per cent, per cent, ct-atna- 

Lettucs 1.2 0.3 2.3 17 

Cucumbers 0.8 0.2 2.3 15 

Spinach 2.1 0.3 2.3 21 

AspanisuB 1.8 0.2 2.4 19 

Rhubarb 0.6 0.7 2.5 19 

Endive 1.0 0.0 2.6 16 

Vegetable marrow D.I 0.2 2.6 13 

Sorrel ., 3.0 12 

Sauerkraut 1.7 O.G 3.0 24 

Beet eraena, cooked 2.2 3.4 3.2 64 

Celery 1.1 O.I 3.8 18 

Tomatoea 0.9 0.4 3.3 21 

Bruiaelg sprouta 1.5 0,1 3,4 21 

WatercreBS 0.7 0.5 3.7 23 

Sea-kiUe 1.4 0.0 3.8 21 

Okra ■. . 1.6 0.2 4.0 25 

Cauliflower 1.8 0.5 4.3 30 

Ese plant ... 1.2 0,3 4.3 26 

Cabbage . . . (range 3.0-6.5) 1.6 0.3 4.7 29 



Leeka 1.0 0.4 6.0 32 

MUBbrooms' . . (range 2.0-18.0) 3.5 0.4 6.0 43 

Pumpkinfi . , . (raage 3.0-14.0) I.O 0.1 6.0 30 

String beans . . (range 3.9-10.0) 2.3 0.3 6.0 37 

Tuniipg . . . (range 2.3-18.0) 1.3 0.2 6.0 32 

Celery root 2.0 0.4 6.3 26 

KoM-rabi . . , (range 3.G-14.0) 2.0 0.1 7.0 38 

Oyaler plant 1.2 0.1 7.0 35 

Rutabagas . . . (range 3.0-12.0) 1.3 0.2 7.0 36 

Truffles 9,1 0.6 7.0 71 

Squaah .... (range 3.0-15. 0) 1.4 0.5 8.0 43 

Beets .... (tansfi 6.0-10.0) 1.6 0.1 9.0 44 

Carrots .... (range 6.9-11.5) 1.1 0.4 9.0 45 

Onions .... (range 4.0-14.0) 1.6 0.3 9.0 46 

Parsnips . (range 6.0-14.0) 1.6 O.G 11.0 56 

Chicory .. 15.0 62 

' The protein and carbohydrate in these are to a considerable extent 

unassimilable, and patients often eat these with iniponity. as I have found 
wnce my attention was called to this fact by Profesaor Wardall, 
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Vbobtableb: Fbbsh — Coatiaued. 



Est, hydntea, per 100 











0.6 
0.2 

1.1 
1.1 
0.7 

0.1 
4.3 




Artichokes' . . 






2.6 


16.0 












Potatoes . . . 
Lima beaoB . . 

Sweet potatoes 
Soy beam' . . . 


(range 

(range 
(range 


13.0-27.0) 
16.5-44.5) 

ig.s^sg.O) 


2.2 
7.1 
1.8 

20.0 


20.0 
22.0 
26.0 




Veobtabibs: Cannbd. 


0.1 

0.1 
0.1 
0.1 
0.2 
0.1 

0.0 
0.0 
0.2 
0.2 
0.5 

0.1 
0.3 
2.6 
0.2 
1.2 
1.0 




Asparagua . . . 


(range 


1.8- 3.3) 


1.5 


2,3 












Tomatoes . . . 
String beans . . 

Artichokes . . . 
PumpMnB . 
Peaa .... 
Squash .... 
Beans, haricot- 
flageolet* . . 
Limabeana . . 
Baked beans . . 


(range 
(range 

(range 
(range 
(range 
(range 
(range 

(range 
(range 


1.0- 4.5) 

1.5- 4.5) 

1.9- 6.0) 
3.2- 6.1) 

3.6- 7.3) 
4.3-17.2) 

3.6-12.8) 

9.8-12.4) 
fi.6-16.6) 


1.2 
1.1 

1.4 

0.8 
0.8 
3.6 
0.9 

4.6 
4.0 

6.9 


3.0 
3.3 

3.9 
4.4 
6.0 

10.0 
10.0 

11.0 

13.0 
17.0 
17.0 


Corn .... 

Bucaotosb . . . 


(range 
(ran(» 


11.7-26.1) 
13.9-21.3) 


2.8 
3.6 


18.0 
18.0 




Viqutableb: 


Dried. 














1.8 
1.4 
I.O 
I.O 
.1.5 














Pew ... . 






24.6 


68.0 


Lima beans . . 






18.1 


66.0 




Bbbbieb and FRnna: Fresh. 




Strawberries . . 






1.0 




6 



1 







6 

9 



a 

2 

3 




6.0 


Alligator pear . . 








7.0 


Watermelons . . 
Blaokberries . , 

Cranberries . . 






0.3 
1.3 
0.4 


7.0 

8.0 
8.0 


Muskmelorui . . 






0.7 
1.7 


10.0 
10.0 



' French srtichokea. According to KOnig, canned artichokes contain 
92.46 per cent, water, 0.79 per cent, protein, 0.02 per cent, fat, 4.43 per cent, 
carbohydrates. 

' Sorrel, cbickory and yams also contain protein and fat. 

' The carbohydrate is non-assimilable. ^ 

lyCOOglC 
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a Fboit*; Fbebb — Continued, 



WhoMJebemeH 0.7 3.0 

Apples 0.4 0.5 

Pea™ 0.4 0.6 

Apricots 1.1 ? 

GooBeberiiet 0.4 

Mulbeiriea 0.3 

Fineappleti 0.4 0.3 

Cuiranta 0.4 

Omnges O.S 0.2 

Mongoea 

Giapea 1.3 1.6 

Neotariaes 0.6 7 

Cherries 0.8 0.8 

FiBB 1.5 

HucklebenieB .0,0 0.6 

Plums 1,0 

Pomegr&Date s 1.5 1.6 

Prunea 0.8 ? 

Bananas 1.5 0.7 

Bananas, red 1.2 0.7 

Peramimoiis O.S 0.7 

Dales 1.9 Trsce 

Oranqes.' 
Florida, average ol seven analyses (soluble portioD) . 8,0 33 

Ci^omia, average of eight anolyees (soluble portion) . S,3 34 

Gkapb Fhoit.* 

Porto Rico, average ol two analyses (soluble portion) 8.2 34 

California, average of four analyses (soluble portion) 6.9 28 

Florida, average of four analyses (soluble portion) . . 6.6 27 

Fbuitb: Canned. 

Peaches , . . .' 0.7 0.1 11.0 49 

Blueberries 0.6 0.6 13.0 61 

Pineapples . . . (range 6.0-25.0) 0.4 0.7 15.0 TO 

Apricots 0.9 ? 17.0 73 

Fears 0,3 0.3 18.0 78 

Cherries 1.1 0.1 21 . 92 

Crab apples 0.3 2.4 S4.0 245 

Blackberries 0.8 2.1 56.0 252 

Jams, iellies. preeervea and marmalade contain 47 per cent, or more 
carbohydrate. There is a wide variation in the sugar content of canned 
fruits. Pie peaches are packed in water while other grades may be found 
in 30, 40 or even SO per cent, syrup. 

' Variation in carbohydrate Q.O to 21.0 per cent. 

' If carbohydrate in peeled oranges ia reckoned at 10 per cent., com. 
paratively litUe error will result. Analyses of oranges and grape fruit 
made for me by E. M. Frankel, Ph.D. 
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Calofit 














Prolan. 


Fst. 








psreent. 










PiciLEB AND CoHDUaana. 
















ader vinegar" . . 








0.26 


1 


Cucumber pickles ■ 


0,5 


0.3 


2.7 


le 


CHpen .... 


3.2 


0.6 


5.0 


41 


FiBpared muEtard . 


4.7 


4.1 


6.0 


78 


Prepared muatard 










plus cereal . . 


(ranee 4.0-lS.O) 3.5 


1.8 


7.0 


61 




(range 3.0-26.0) 1.8 


0.2 


10.0 


50 


Spioed salad vinegar 






10.0 


41 


Horaeradish . . 


1.4 


0.2 


11.0 


63 


ChiU sauce . . . 


(ranee 14.0-28.0) ,. 




20.0 




Spiced picldea . . 


0.4 


0.1 


21.0 


89 










137 


Olivea, ripe . . 


2.0 


21.0 


4.0 


220 


Peppers (paprica). ereen, dried . . . 15.5 


8.6 


63.0 


400 



Filberts 16.6 

Hickory Quts 16.4 

Peanuts 25.8 

Pecans 11.0 

Pine nuts: pisDoliaa 33.9 

Piataehioa, first quality, shelled . . . 22.3 

Walnuts, California 18.4 

Walnuts, California, black . . 27.6 

Walnuts, CalifomU, soft shell . . . 16.6 

Almonds 21.0 

Braiil 17.0 

Butternuts 27.9 

Chestnuts, fresh 6.2 

Chestnuts, dried 10.7 

CocoBouts 5.7 



38.6 


24.4 


71.2 


13.3 


49.4 


6.9 


54.0 


16.3 


64.4 


13.0 


.56.3 


11.7 


63.4 


16.1 


54.9 


17.3 


66.8 


7.0 


61.2 


3.5 


£.4 


42.1 


7.0 


71.5 


50.6 


27.9 



' Professor Street writes (November 27, 1916) : 
of 27 brands we found the reducing sugars to range from 0.27 

■ Univ. Calif. College Agriculture, 1916. Personal 
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Dairt Prdddcts, etc. 

P«rit«nt. ; 

Milk, whole 3.3 

Milk, coodenBed, sweetened .... 8.8 
Milk, condensed, unsweetened, "evapo- 
rated cream" 9.5 

Milk, «kiniined .... 3.4 

Cream, approiimalety 20 per cent, fat . ^3' 

CreuD, 40 per cent, fat I's* 

Buttermilk . ^ , . -~: — : — : — r— 3.0 

Whey 1.0 

Eepbir 3.1 

Koumiss 2.8 

Cheew, cottage 17.6 



Mil 



POWDBRS. 



1809 Trunulk 25.7 

1913 Ttlim 36.3 

1918 Mammala 2G.8 

1910 Krystalak 36.4 

1918 Lactom 32.5 



Cheebb. 



Casino Camembert . 
Maclaren'a Nippy Cheese 
Sap Sago Swiss Spalty 
Isigny Type Cheese . 
Le Delideui Camembert 
ShefFord Snappy Cheese . 
Star Brand Cream Cheese 
latemational Welsh Rarebit 
Lioderkraoi Cheese 
Maclaren'a Deviled Cheese 
Cow Brand Cheese . . 



CHO. 
37.2 
GO.G 
49.9 



Undetermined 





18.7 


2B 








26,9 


U 








52. 8 


f. 




1? 




21.9 


9 








18.4 


•f.f. 








26.3 


38 








12.7 


47 








2S.0 


Mft 








16.8 


n 








26. S 
IS.l 


33 

31 







Cheese, American, pale 28.8 

" American, Ted 29.6 

" Camembert 21 . 

" Cottage 20.B 

■■ Dutch 37.1 

" Full cream 25.9 

" Limburger 23.0 

" Neufchatel .18.7 

" Pineapple 29. B 

Roquefort . . , 22.6 

" Skimmed milk .31.5 

" Swiss 27.6 

> Estimated — E. P. J. 
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Otu AKD Fats. 

Cubo- 

ProUiD, Fat, bydntca, 

par oent. per cent, psr oent. 

Butter 1.0 88.0 

OleomarsatiDO 0.8 92.4 

Nut narBaiuio 0.9 87.1 

Laid, tallow, ood'4iver oQ, olive oQ, pea- 
nut oQ and other edible fata aa WeaBOD 

on, Muola, Vegetable, Euiit, etc. . . . S5 to 100 . . 

Beef, cooked: 

RoBit 22.3 28.6 

Round steak, fat removed 27.6 7.7 

CbITs foot ielly 4.3 0.0 

Beef, canned: 

Dried beef 30.2 6.4 

Beef, corned and pickled: 

Corned beef, all SDaljraes .... IS.S 26. 2 

Mutton, cooked: 

Mutton, leg roast 25.0 22.6 

Pork, pickled, salted and amoked : 

Ham, amoked, lean 10.8 20.8 

Bacon, smoked, all analyses lO.G 64.8 

Sausage, A: 

Bologna aauoage (range 0.2-3.1) 18.7 17.6 
FiBnkfort . . (range 0.0-6.6) 19.6 18.6 
Pork (range oarbohydrate 0.0-8.6) 13.0 44.2 
Deerfoot Fium, cooked, analyida fur- 
nished by the manufacturers 19.93 S4.21 

Poultry and game, fresh: 

Chicken, broilera 21.6 2.5 

Fowls 10.3 16.3 

Coose, young 16.3 36.2 

Turkey 31.1 22.9 

Berf 21.0 4.6 

Chicken, as purchased 22.4 4.2 

Oooss. aa purchased 16.6 15.9 

Mutton, aa purchased 23.1 9.0 

Pork, SB purchased 21.3 4.6 

Turkey, aa purchased 22.9 S.2 

Veal, aa purchased 19.0 6.3 

Tripe, Cftnned 16.8 8.6 

Fisb: Fbksh. 

CodseotJOQs 16.7 0.3 

Flounder, whole 14.2 0.6 

Haddock, entrails removed . . 17.2 0.3 

Halibut, ateaka Or sectious . . . . 18.6 6.2 

Mackerel, whole 18.7 7.1 

Salmon, whole 22.0 12.8 

Shad, whole 18.8 9.6 

Trout (brook), whole 19.2 2.1 
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Piotdn, Fat, hrdrRt«. per 100 



Cod, salt, "botielew" . . 


. . . 27.3 


0.3 




HerrinB, smoked . . . . 


. . . 36.9 


15.8 




Sardinea, canaed .... 


. . . 23.0 


19.7 








3.8 
19.7 




Btunteon caviare .... 


. . . 30.0 


8. 



Shbll-fisb. 

ClHms, long, in aheU 8.0 

Crabs, hardshell, whole 16.6 

Lobster, whole 16.4 

Mussels, in shell 8.7 

Oysters, ID shell 6.2 

Scallops, as piu-cbased 14.8 

TerrapiD 21.2 

Turtle, green, whole 10.8 



Qei^tin. 



Gelatin' 



91.4 



Eggs, edible porUoD :' 

, Hens', uncooked 13.4 

Hens', boiled 13.2 

Eeos', boiled whites 12.3 

Hens', boiled yolks 16.7 

Sonps: HouE-UADD 

Beef 4.4 

Bean 3.2 

Chicken 10.5 

Clam chowder 1.8 

Meat stew 4.6 

SoDpa: Cammed. 

Bouillon 2.2 

Chicken gumbo 3.8 

Chicken soup ........ 3.6 

CoQsomme 2.6 

Julienne 2.7 

Mock turtle 5.2 

Mulligatawny 3.7 

Oxtail 4.0 

Pea soup 3.0 

Tomato Boup 1.8 

Vegetable 2.9 

' Many ot the brands of commercial gelatin are said to contain from 83 
to 87 per cent, gelatin, 11 to 14 per cent, moisture and 1 to 2 per cent, of 
ash.— E. P. J. 

■ One egg oontaina approximately protein 6 gramiB and fat S grams, o( 
which one-half the protein and all the fat are in the yolk. — E. P. J. 



0.5 



14 
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Canned B0UI1.1.ONB. 



Acker, Merrall and Condit 
Sdiimnioll'a . , . , 

Campbell's 

Curtice Bros. Blue Label 
FroDco-Amerituui . 
MohiCBtt 



Bouillon Cubes. 

Bodiuin ohioride. 

Armour's Beef Extract and VegetaUe Tablets ..... 21.00 

Masoo'B Beef Tea LoxengeB 3.24 

Anker's BouilloD Capsules 30.00 

St«eio BouilloD Cubes 50.48 

Knerr's Consomme 61.45 

O. X. O. Bouillon Cubes 62.70 

Vegex Cubes 67.02 

Floub, Meals, Bbead, Pabtby, etc. 



Flours, meala, etc. : 

Barley meal and flour 10.fi 

Buckwheat flour 6.4 

Cornmeal, unbolted 8.4 

Hominy 8,3 

Oatmeal 16.1 

Rolled oats 16.7 

Rice 8.0 

Rice, boiled 2.8 

Rye flour 6.8 

Wheat flour. Cslifomia fine ... 7.9 
Wheat flour, entire wheat . . . . 13.8 
Wheat flour, patent roller process, high 
grade (average of all analyses ot high 
medium grades and grade not indi- 
cated) 11.4 

Wheat preparations: 

"Shredded Wheat Biscuit"" ... 8.3 

"Whestena" 11.3 

"Cream of Wheat" 11.5 

Cracked wheat 11.1 

"Wheatlet" 12.8 

"Quaker Wheat Berries" .... 13.8 

Macaroni 13.4 

Macaroni, cooked 3.0 

Soy bean meal ,42,5 

Peaflour 25.7 

Acorn meal 7.3 

' Weight of 1 biscuit 30 grama, and i< 
draCe 23 grams and protein 3 grams, 

t The asBimilatde carbohydrate in soy b 















72.8 


361 


77.9 


358 


7*.0 


381 


79.0 


363 


67.6 


400 


68.2 


407 


79.0 


359 


24.4 


112 


78.7 




76.4 




71.9 


369 




2 


6 
8 


7S.0 

76.0 




1 


U 
7 
B 


75.0 
74.0 
74.0 




U 


72.0 


II 


It 


74.1 


1 


5 


IS. 8 


IM 


(t 


34.0' 


1 


« 


57.0 


4 





64.0 




roiimately, 



,C.oogIc 



DIET TABLES 



Flodb, Mmau, BniAD, Pabtbt, vzc,- 

Graham flour 13 .3 

Pop corn, popped 10.7 

CaoBBva mesl 1.3 

Potato starch 0.9 

Sago Btaroh 2.2 

Tapioca (arrow-root) O.I 

Banana flour 3 . D 

Com Btaroh 1.2 

Ryo . . 10.2 

Buokwheat 10.1 

"Ralston Health Food" 11.8 

"Force" 10.9 

"PettijohD'a Breakfast Food" ... 9.1 

"Malt Breakfast Food" 13. S 

"Trwcuit" 11.0 

"GrapeNuts" 11.6 

Farina II .0 

"Mapl-nake" 11.0 

Hominy 7.S 

Puffed rice 6.7 

Toasted com flakes 



hfiint*, per 100 

'. p«r o«Dt. fianu. 

70.0 362 

77.0 686 

81.0 348 

81.0 337 

ai.O 341 

S4.0 346 



72.0 
61.0 

72.0 
74.0 
74.0 
76.0 

75.0 
76.0 
75.0 
76.0 
78.0 



percent. | 
'1B13 Glidioe: Msnley & James, 

NewYorit .... 81.4 
1S09 Flaamoo: Flaamon Co., 

London 78.7 

1915 CottOD-seed flour: All UoD, 
Schulenburg Oil Mill, 
SchulenburE, Texas 50.4 



Wheat Bb^ji. 



1914 Ballard's Obelisk Sanitary EdiUe 

Bran 

1817 Gulp's Capitol Health Bran . . 

1914 Health Food Co.'s Wheat Bran . 

1914 Jireh Wheat Bran .... 

1914 Johnson'e Educator Wheat Bran 16. 

1914 Kelloge's Steriliied Wheat Bran 



FbI, l^dnite. 
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Wbbat Bban — Continued. 

CnloriD 

Carbo- vUlw 

Protein. F&t, hydnte. pa 100 

per cent, per cent, per oeot, gnun*. 

Bread:' 

Bread, broirn 5.4 1.8 47.1 231 

Bread, corn (Johnnycake) .... 7.9 4.7 46.3 266 

Bread, rye 9.0 0.6 53.2 260 

Graham bread 8.9 1.8 52.1 266 

RollB, French 8.6 2.S 55.7 2S6 

KoUa, aU analyBBB 8.9 4.1 56.7 307 

Toasted bread 11.6 1.6 61.2 312 

White bread, home-made .... S.l 1.6 53.3 270 

White bread, miBoellaneous ... 9.3 1.2 52.7 266 

Whole wheat bread 9.7 0.9 49.0 249 

Whole rye t>read 11.9 0.6 35.0 198 

Peanut bread 33.6 12.8 20.0 339 

Acorn bread .. 27.0 111 

Caaaava bread 27.0 111 

Alfalfa bread 10.6 1.3 64.0 318 

Crackers: 

Boaton (aplit) crackers .11.0 8.5 71.1 415 

Uneeda Biscuit^ ....... 10.1 8.8 70.0 399 

Graham crackers 10.0 9.4 73.8 430 

Pilotbroad 11. 1 6.0 74.2 396 

SalUnes 10.6 12.7 68,6 441 

Zvieback 9.8 9.9 73.5 433 

Peanut iwieback 23.2 8.0 28.0 284 

DouEbnuts . . . (range 45.0-63.0) 6.7 21.0 52.0 436 

Cake (except fruit 

cake) . . . (range 53.0-78.0) 6.3 9.0 63.0 368 

Jumbles . . . (ranse 52.0-71.0) 7.4 13.5 63.0 418 

Fruitcake 5.0 10.9 64.0 384 

Macaroons . . . (range 57.0-70.0) 6.6 16.2 64.0 430 

Pie: 

Apple 3.1 9.8 42.8 279 

Custard 4.2 6.3 26.1 183 

Squash 4.4 8.4 21.7 186 

Mince . . . (range 30.0-44. 0) 5.8 12.3 38.0 194 

Noodles 13.3 0.8 72.0 357 

Vermicelli 10.9 2.0 72.0 358 

SpaghetH 12.1 0.4 74,0 353 

< Becent analyses by Street have shown that the method generally used 

for determirang fat in bread gives too low results. In fourteen samples the 
average fat by the usual method wa9 0.59 per cent, while^by^an improved 
method it was 1.95 per cent. 

' Analysis from Conn. Eip. Sta. Report, 1914, p. 230. One biscuit weighs 

7 grama and contains about 5 grams carbohydrate. 0.7 gram protein and 
0.5 gram fat. 
11 
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MlBCBLI.ANEaiJB. bydtBts. 

Plain obocolate 25.0 

Cocoa iiiba, roaate<l . 28.0 

Baking powder {range 0-51 .5) 32,0 

Cocoa 38.0 

Milk ohocolato 51.0 

Milk cocoa 52.0 

Cuataid powdera 59.0 

Sweet chocolate 67.0 

NON-AI.COHOIJC BBVBStOES. hydnt*. 

Tea (0.5 o«. to 1 pt. water) 0.8 

Coffee (1 01. to 1 pt. water) 0.7 

Cocoa (0.6 OB. to 1 pt, water) 1.1 

Cider (raQje 0-13.5) 4.6 

Cocoa <0.6 oa. to 1 pt. milk) 6.0 

Cream or lemon soda 7.0 

Sarsaparilla 7,0 

Birch beer 8,0 

Qinger ale 8.0 

Root beer 9.0 

Totiil 
NiAB Beers. reducing 

Aniac 5 , i 

Bevo 6,8 

Wmoo 4,2 

PaWo . . . . ■ 4.8 

Calorio 

C»rbo- vslue 

ProUin, Fat. hydraU, per 100 

per oent. p«r cent, per cent, fcsms. 

Chocolate' 12.B 48.7 30,3 629 

Cocoa' 21.8 28,9 37.7 610 

Cereal cotTee inlosion (1 part boiled in 
20 parte water) 0.2 .. 1.4 7 





percent. 


perOMt. 


percent. 


percent. 


peceen 


Drinket .... 


5.B9 


0.03 


81.85 






Old Grist Mill . . . 


16.13 


3.87 


68.91 


30.38 


0.17 


Jaffee 


11.00 




62.72 


16.40 


None 






3,30 


59.71 


19,20 


None 


Calumet Cereal . . 


13,06 


4.44 


63.06 


37.97 


0.08 


Bailey Coffee . . . 


10.81 


2.73 


72.12 


42.80 


None 
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1912 
1913 
1913 
1914 



1909 
1913 



50-OAU.DD DUBBTIC PaBFASA- 



Flours and M«alb. 
Acme Mills Co.. PortUud, Ore. . 
Hermaii Barker. Somervills. Mssa.: 
Barker's Gluten Food, "A" 
Barker'a Gluten Food, "B" . 
Barker's Gluten Food, '"C" . 
BatUe Creek Saniteriuin Co., 
Battle Creek, Mich., 80 per 
cent. Gluten Meal 
CaUard, Stewart & Watt, London: 

Casoid Flour 

Cereo Co., Tappan, N. Y.: 

Soy Bean Gruol Flour . . 
Christian's Natural Food Co., 
Kenilworth, N. J.: 
Christian's Imported Protoid Nuts 
Farwell & Bhines, WatMtown, 
N. Y. 



n -i^ 




84.0 .. 


6.8 368 


82.5 l.a 3.1 


357 


43.1 21.4 24.9 


traoe 485 



37.6 43.2 5.7 traoe < 



1913 


Gluten Flo'ur 


43.1 


1.2 


46.6 


38.1 


370 


1913 


Gluten Flour 


46.3 


1.1 


42.9 


32.8 


367 


1913 


Cresco Flour 


18.1 


1.0 


67.4 


57.2 


351 


1913 


Special Dietetic Food . . . 


27.5 


2.8 


56.6 


40.0 


362 


1913 


Golden Rod Milling Co. .Portland, 














Ore., Acme Spedal Flour 


15.8 


1.4 


71.4 


57.9 


361 


1913 


0. B. Gilman, Boston, Mass-r 














Gluten Flour 


47.3 


2.0 


40.4 


31.4 


369 


1913 


Health Food Co., New York: 
















50.3 


14.8 


17.9 


traoe 


406 


1914 


Almond Meal 


49.1 


21.8 


15.9 





457 


1911 


C B X Cold Blast Flour, 25 per 














cent, protein 


10. 1 


0.9 


79.6 


68.9 


367 


1913 


Pronireu {Griddle-cake Flour) . 


37.3 


1.2 


47.3 


37.7 


349 


1913 


Glutosao Gluten Flour . . . 


39.9 


2.3 


47.6 


36.0 


370 


1914 


Gluten Flour No. I . . . . 


7S.7 


0.9 


12.8 


7.1 


362 


1014 


Pure Washed Gluten . . . 


SG.fl 


1.0 


6.4 


2.S 


373 


1913 


Pure Washed Gluten Plour 


80. 3 


1.6 


11.1 


7.0 


380 


1914 


Protosao Gluten Flour , . . 


46.9 


2.0 


42.3 


31.6 


370 


1914 


Protoaoy Soy Flour .... 


42.9 


19.2 


26.0 


1.9 


44S 


1906 


Jireh Diabetic Food Co.. New York 












1906 


Diabetic Flour 


14.3 


2.2 


71.9 


66. 6> 


366 



■ See footnote page 151 for method employed in caJculatins carbohydrate 
at Conn. Agricidtm'al Experiment Station. By this method of calculation 
the carbohydrate in various preparations, such as those made from casein 
may appear too high or even present in small quantities when it is actually 
absent. The carbohydrate in preparations made from soy besina is uass- 
similabie and therefore harmless. 

' Determined by the diastase method, without previous washing with 
water, and calculated aa starch. 
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80-cAij.xD DiABwnc Prefara- 



1913 
1913 
1913 

1913 



1916 

leie 

1916 

1910 
1918 
1918 

1915 
1616 

iei6 

1916 

leia 
i9ie 

1916 
1916 
1916 
1916 

1916 
1916 
1916 
1916 

1913 

1913 
1913 
1913 



1011 
1014 
1014 



Floubband Meals. — Continued. 

Patent Cotton Seed Flour . , 

Patent Lentils Flour 

Protein Flour 

Soja Bean Flour 

Johnson Educator Food Co., 
Boston, Mass.: 

Educator Standard Gluten Flour 
The KeUogg Food Co., Battle 
Creek, Mich.: 

KeUoEE's 

20,per cent. Gluten Meal 
40 per c«nt. Gluten Hour 
40 per cent. Gluten Meal 
Pure Qluten Meal 
Pure Gluten Biscuit . 
40 per cent. Gluten Biscuit . 
Lister Bros., New York: 

Diabetic Flour 

Loeb's Genuine Gluten Bread 

Gluten Luft Broad .... 

Pure Gluten Flour .... 

Diabetic Bread Sticks . . . 

Gluten Noodles 

Diabetic Sponge CooldeB . . 

Diabetic Almond Macaroons 

Diabetic Butter Cookies 

Diabetic Lady Ungers . 
Gluten Cracker Meal 
Gluten Almond Zwieback . . 
Gluten Zwieback .... 

Thos. Martindale & Co., Phila.: 
Special Giuien Flour . . 

Mayflower Mills, Ft, Wayne, Ind.: 
Bond's Diabetic dour . 

Theo. Metcaif Co., Boston, Mass.; 
Soja Bean Meal, 18 per cent- 
Vegetable Gluten, 8.1 per cent. 

Pieser Livingston Co., ChicaBo: 
Gluten Flour 

Pure Gluten Food Co., New York: 
Gum Gluten Flour .... 



49.1 12.7 21.3 6.0 396 

27.3 1.2 50.8 42.6 359 

31.4 2.0 56.7 48.6 370 
42.3 18.2 25.8 0.0 435 



Flour, 50 p 
Rour, Ground 



36.88 


1.43 


o^j.ua aim 
52.10 48.04 


45.56 


1.11 


41.67 36.60 


84.19 


0.81 


9.36 8.77 


81.00 


0.83 


7.71 4.02 


45.13 


0.98 


18.83 36.98 


84.5 


3.6 


372 


35.10 


0.17 


84.99 26.37 


44.50 


9.78 37.29 29.93 


47.81 


1.01 


41.69 35.78 


40.31 


0.29 


42. IB 35.02 


46.19 


1.03 


43.69 33.19 


44.63 


37.17 


8.88 1.91 


34.25 


45.01 


10.46 trace 


39.31 




37.25 32.18 


31.38 22.29 37.05 30.66 


48.00 32.79 


9,71 2.14 


12.83 


8.92 


38.97 31.59 


44.00 


8.10 


39.68 33,10 


45.44 


3.39 


11.06 35,72 


40.3 


1.5 


49.1 41.1 371 


40.2 


1.3 


48.3 40.6 366 


41.0 


20.0 


25. . . 444 


80.1 


1.5 


9.8 5.0 371 


43.3 


1.3 


46,2 38,4 370 


38.3 


1.6 


50,8 42.1 371 


49.7 


1.2 


41,5 37,1 376 


11.0 


0.9 


48,1 42.6 369 
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So-called Diabbtio Fhepaba- 


gl 


i 


1 


.1 




TION9. 


r 


I* 


\l 














1914 


Sel(-raiBiii|[ Flour .... 


42.7 


0.8 


45.0 


39.0 


1914 


Special Flour 


90.7 


0.7 


1.7 


2.2 




Spragua, Warner A Co., Chicaeo: 










1913 


Ricbelieu Gluten Flour . . . 
G. Van Abbott A Sons, London: 


47.7 


1.2 


39.7 


31.6 


1913 


Almond Flour . . , . . 


24.6 


58.6 


7.9 


0.0 


1913 


Gluten Flour 

Waaon Bros., Rochester, N. Y.: 


76.1 


0.9 


12.6 


12.4 


1913 


Gluten Flour, f Standard . . 


20. S 


2.1 


64.6 


64.6 


1913 


Self-raining, \ Standard . . 


17.4 


2.0 


63.5 


51.8 


1913 


Waukesha Health Products Co., 
Waukesha, Wise: Hepco 












Flour 


42.9 


20.8 


22.31 


trace 




Brukpast Foom. 












BruasoD Jeune Villemur, France: 










1913 


Farineau Gluten .... 


33.9 


0.6 


53.8 


48.8 


1910 


Gluten Semolina .... 
Facwell & Rhines, Watettown, 
N.Y.: 


17.2 


0.5 


71.6 


64.9 


1913 


Barley Crystals 


11.6 


1.3 


76.2 




1913 


Cresco Grits 


17.8 


1.4 


68.6 


64;i 


1908 


Haiard'a Wheat Protein Break- 











1914 
1914 
1901 



1910 
1910 
1913 
1910 



ill! 

lis 

a'" 



1.0 49.7 
37.6 1.9 46.8 : 



fast Food 
Health Food Co., New York: 

Manana 
Pure Gluten Food Co., New York: 

Gum Gluten Breakfast Food . 45.4 O.S 46.4 39.2' 
Gum Gluten Granules . . . 42.7 0.7 48. S 41.9 
Pure Gluten Breakfast Cereal . 43.7 1.6 44.4 I 
Waukesha Health Products Co.. 
Waukesha, Wise: Hepco Grits* 

Macaboni, Noodles, etc. 
Brusson Jeune, Villemur, Traxiix : 
Pfttes aui Oeufa Macaroni . . 
P&tes aux Oeufa Nouillettas 
Petites PAtee au Gluten . . 
Vennicelle au Gluten 18.4 

Jireh Diabetic Food Co., New 
York: 
Macaroni 16.9 



13.9 0.4 76.2 69.2 364 

14.4 0.5 75.7 68.9 365 

IS. 6 1.0 70.4 61.2 365 

18.4 0.4 72.4 66.8 367 



' Chiefly derived from Soy bean and therefore d 
patieDls can be considered carbohydrate-free. 
' Said to be identical with Hepco Dodgers. 



milabta, and for 
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So-called Diasbtic Pbipaiia- 



P 



Macaboni, Noodlbb, ito. — 

Continued. 

I Loeb's Diabetic Bakery, N«wYork: 

Home-miule Noodles 

Pure Gluten Food Co., New York: 

I Gum. Gluten Noodlea 

GuiBtav MaUer A Co., New York: 
1 Dr. Bouma Sugar-free Fal-milk' 
D. Whiting & Soaa, Boston: 
■ Suear-free Milk (ave. 3 

BimlyBes) 

I Sugar-tree Milk 

Sorr Bbkads. 

Health Food Co.: 

Protosac Bread ! 

Glutosao Bread S 

J. Heinbockel & Co.. Baltimore, 
Md.: 
: Diabetic Bread for Diabetes 

Loeb'« Diabetic Bakery, New York : 
I P. A L. Genuine Gluten Bread I 
I P. A L. Genuine Glubetic Bread i 

Lister Bros., New York: 
i Caaain Bread i 

Habd Bkslahs and Baicbbt 
Proboctb.' 
Callard, Stewart&Watt, London: 
> Almond Biscuit, plain . 
I Almond Shortbreada 
I Caaoid Biaouila, No. 1 . 
) Casoid Biecuits, No. 2 . . 
I Casoid Biacuits, No. 3 
I Caaoid Dinner Holla 
I Caeoid Lunch Biscuit 
I Casoid Ruaka .... 
I Cocoanut Bisouit — Saccharin 
I Ginger Biscuit — Saccharin . 
1 Kalari Batons .... 
P Kalari Biscuits .... 
I Prolactio Biscuit . . 

t . Charrosse Biscuits Croquettes a 

Glutea 

[ Biacottes Lucullus 

t Gluten Eiquia Biscuits au 

Amandes 

' Water, 91.8 per cent. 



it 



I 



40.G 1.2 HA 41 



2.6 63.7 44.2 
4.1 23. 7 lfl,2 



25. G 44. S 21.6 

37.0 32.3 20.8 
16.6 61.3 16.4 

17.1 68.6 18.1 

43.2 39.0 7.4 
66.9 31.4 1.7 
42.9 27.5 19.3 



, 18.1 23.8 50.6 25.5 48 
See footnotes, pages 151 and 163. 
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Bo-oj,u.KD Dubbho Pbbfasa- 



Ei.itD Bheadb, etc. — Continued. 

Gtul«n Fleur de Neige Pain 

Mignonettes au Gluten . . 

Fain de Gluten .... 

Tranohes Grill^ea pour Potage 
Health Food Co., New York: 

Alpha Best Diabetic Wafer 

Alpha Beet Diabetic Wafer 

Diabetie Biscuit ■ . ■ ■ 

Diabetic Biscuit .... 

Glutona 

Glutosao Riuka .... 

Wafers. Plain .... 

Salvia Sticlts 

Gluten Nuggets .... 

Gluten Butter Wafers . . 

Gluten Rusks .... 

Gluten Wafers, Plain . . 

Gluten Zwieback 

No. 1 Proto Puffs . . . 

No. 2 Proto Puffs . . . 

E>rotosac Rusks .... 

ProtoBoy Diabetic Wafers . 

Salvia Almond Sticks . . 
Heinz Food Co., Chicago: 

Gluten Biscuits 

Heudebert, Paris: 

Pain d'AIeuione poui Diab^t- 



1^ 


i 


:l 
■ t. 

o 


4 

1 


: 

i 


1 


36.9 


12.5 


42.8 


25.1 


427 . 


40.1 


5.7 


43.0 


27.3 


386 


40.8 


5.3 


43.6 


27.2 


386 


e 40.S 


3.6 


45.6 


28.8 


377 


66.1 


13.6 


11.3 


trace 


432 


67.1 


8.4 


11.7 


1.3 


391 


25.0 




64.2 


46 


5 


400 


35.0 


8.8 


46. E 


39 


S 


409 


22.1 


n.a 


68.6 


54 


S 


429 


36.6 


3.8 


61.6 




5' 


387 


29.4 


9.6 


49.9 


41 


6 


404 


39.2 


20.8 


24.0 


18 


7 


440 


31.7 


14.3 


4E.7 


34 


9 


438 


31.1 


13.9 


47.0 


38 


9 


438 


39.3 


3.4 


47.0 


33 


6 


376 


42.6 


1.7 


44.3 


29 


6 


363 


36.4 




46.6 


32 


5 


401 


72.3 


2^8 


13.0 





2 


366 


58.8 


2.1 


27.0 


20 


7 


362 


39.7 


3.0 


46.7 


35 


9 


373 


37,1 


23.6 


29.3 


14 


4 


477 


22.3 


29.9 


41.0 


28 


3 


623 



67.7 21.4 447 



76.1 1.6 9.2 4.2 354 
SO. 7 0.8 6.6 3.4 366 



Hoyt'a Gum Gluten Biscuit Crisps 
Huntley A Palmer, Reading, 
England: 

Akoll Biscuits 

Johnson Educator Food Co., 

Educator Gluten Bread Sticks 

Gluten Cookies 

The KeUogg Food Co., BatUe 
Cieek. Mich.: 
Avena-Gluten Biscuit 
Potato Gluten Biscuit . 
Pure Gluten Biscuit .... 



53.6 28.3 6.2 



21.4 12.7 55.6 41.1 422 
41.6 0.5 48.0 39.6 363 
48.3 3.3 39.1 .. 370 
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.1013 
1913 
1912 

I91S 
1914 
1914 
1S14 
1914 
1914 
1914 
1914 

1913 
1914 
1914 

1913 
1913 
1913 
1913 
1913 
1913 

1913 
1913 
1913 



SO-CALUfi DlASBTIC PbBPASA- 



Habd BKSADi, BTc. — Continued. 

Taro-Gluten Biscuit . . . 

40 per cent. Gluten Biscuit 

SO per cent. Glu(«n Biscuit 
Loeb'a Diabetio Bakery, New York; 

Gluten Luft Bread .... 

Gluten LuTt Bread .... 

Chocolate Almond Bnra 

Diabetic Almond Macaroons ■ 

Diabetic Bread Sticks . . 

Diabetic Chocolates 

Diabetic Lady Fingers . 

Diabetic Sponge Cookies 
Pure Gluten Food Co., New York: 

Gum Gluten Biscuit Crisps 

No. 1 Dainty F[uBa .... 
No. 2 Dainty Huffs .... 
G. Van Abbott & Sons, London: 

Caraway Biscuits for Diabetics 

Diabetic Rusks for Diabetics . 

ButheniB Biscuits .... 

Gluten Biacottea or Rolls . . 

Gluten Bread or Slices . . . 

Gluten Butter Biscuits for Dia- 
betics 

Ginger Biscuits for Diabetics 

Midolia Biscuits 

Walnut Biscuits for Diabetics 
Waukesha Health Products Co., 
Waukesha, Wis.: 

Eepco Dodgers 

Calltird, Stewart & Watt, London 




1918 Caaoid Chocolate Aln 

California, red, Bordeaux or C 

white, Rhine . 
" Soufeme 


are 


Is 


, 22.3 51.8 16. 
Drt. 

(range 0,04- 0-63) 
(range 0.03- 0.42) 
(range 0.03- 0.35) 
(range 0.06-0.83) 
(range 0.10- 0.45) 
(range 0.07- 3.57) 
(range 0.11-0.84) 
(range 0.65- 1.02) 


trace 6 

-"^ 

0.16 
0.15 
0.15 
0.16 
0.23 
0.64 


" whiU . . 









> Natural wines contain from 6 to 12 percent, of alcohol; "fortified" wines, 
such as port, sherry, madeira and marsala (and certain champagnes), con- 
tain from IS to 20 per cent. 
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Winm: Dkt. — Continued. 



German, white . 
Hungarian, white 
Italian, red . . 
" white . 
North Carolina . 
Ohio .... 
Portusueae, red . 

Rhine, ted 

" white 
SpoiuBh, n 






white . . 
Sparkling, French and Gernmn 

Virgima 



Madeira 

Malaga 

MaiBoIa 

Port 

Rhine • 

Sherry ...'..., 
Sparkling, American 

" French and Oemuin 

Tokay, true 

" commercial .... 
Vermouth 



:.76- . 
.82-1 
.62-4. 
61-12. 
,00-18. 
,86-20, 
.70-40. 
.47-14. 



Otheb Alcohouo BuTEiuaEa. 



I 0.01- 

I 0,10- 

I 0.06- 

I 0.02- 

< o.ie- 

I 0.27- 

I 0.13- 

I 0.10- 



- 0.86) 

- 2,70) 

- 2.15) 

- 1.76) 

- 1.64) 
1.21) 
I.IS) 
0.27) 
1.02) 
0.64) 



ige 0. 

iraoge 0. 
'range 12, 

grange 0, 



0.42 

0.63 
0.13 
0.10 
O.IS 



4.76 
5.38 

6.38 



3.25 
6.04 
6.36 
2.54 

8.28 
10.92 
12.62 
19.80 



4.6 



5.1 



Brandy, tin, rum, whiaky 

Absinth 

Angostura 

Beer 

Weiaa bier 

Ale 

Porter or Stout 

Malt extract, commerdal 10.6 

Curasao 25.6 

CrSme de menthe 27.7 

Kllmmel 31.2 

Benedictine 32.6 

Anisette 34.4 

ChartnuBe 34.4 

Maraschino ... 52. 3 

Malt extract, true 71.3 
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CHAPTER XIX. 

SELECTED LABORATORY TESTS USEFUL IN 
MODERN DIABETIC TREATMENT. 

EXAMINATIOH OF THE USIHE, BLOOD AND EXPIRED 
AIR. 

Am early diagnosis in diabetes is as important as in tuber- 
culosis. The disease usually begins insidiously and its 
prompt detectioB depends upon the routine examination of 
the urine of all patients rather than upon the examination of 
the urines of patients who present symptoms of the disease. 
General practitioners should teach their patients, as a matter 
of routine, to have their own urines and the urines of the 
members of their families examined each birthday. This is 
not faotasUc; it is simply a part of the movement to have 
each member of the community undergo a physical exami- 
nation each year. 

EXAMIHATIOH OF THE URINE. 

Examination of the urine should cost the patient little. 
Formerly many deprecated the routine examinations made 
in drug stores, but the value of such examination is now 
recognized. The druggist is a trained chemist. He b con- 
stantly doing quantitative work, and it is far easier and 
cheaper for him to examine a urine than for a doctor. Drug- 
gists will undoubtedly undertake such work with satisfaction. 
It will be an agreeable relief from the many activities of a 
drug store which have nothing to do with the profession of 
a pharmacologist. 

The examination of the urine of the diabetic patient is 
usually a simple matter. It comprises a statement indicating 
the volume in twenty-four hours, specific gravity, reaction, 
(170) 
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presence or absence of albumin, sugar and diacetic acid. 
Frequently the ammonia, salt (sodium chloride), acetone and 
nitrogen are determined and the urinary sediment submitted 
to microscope study. 

Although diabetic patients can test their own urines for 
sugar and almost invariably are warranted in relying upon 
the result of their examination, they should not feel that they 
are expert analysts. More than once patients have arrived 
at erroneous conclusions, in part due to the preparation of 
chemical reagents employed. It is therefore safer for all 
diabetic patients to send their urines once a month to their 
physician, for the simple tests for volume, color, reaction, 
specific gravity, albumin and sugar. Such an examination 
can be made by a physician within fifteen minutes. A quanti- 
. tative examination for sugar would require of an individual, 
not daily accustomed to it not far from half an hour or more. 

The Collection ot the Tweoty-toor Hoar Qnantity of Urine. — 
To collect the twenty-four hour quantity of urine, discard 
that voided at 7 a.m. and then save in a cool place all urine 
passed thereafter up to and including that obtained at 7 A. M. 
the next morning. 

Keaetion. — The normal urine b acid. Urine voided after 
a meal rich in vegetables and fruits is frequently alkaline, 
due to the alkaline salts which they contain. Therefore the 
report that the urine is acid does not imply in the slightest 
degree that a patient has acid poisoning. (For detection of 
acid poisoning, see Tests tor Diacetic Acid and Ammonia, 
pp. 181 and 182.) 

Specific Gravity. — ^The specific gravity ot the urine will be 
best understood if it is recalled that the specific gravity of * 
water is considered to be 1000. Normal urine has a specific 
gravity, on account of the solids contained m it, of about 1015 
to 1020. Normal urine if concentrated would have a higher 
specific gravity, and if dilute it would be lower. The specific 
gravity of the urine in diabetes varies chiefly with the 
percentage of sugar which it contains. It frequently is 
above 1020 and may be above 1040, but sugar may be 
present in the urine when the spe<nfic gravity is as low as 
1007. 
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172 LABORATORY TESTS IN DIABETIC TREATMENT 

Albumin.— Two tests are usually employed, the one in 
confinnation of the other. 

1. NUric Acid Test.— To 5 c.c. of filtered urine add one- 
third the quantity of nitric acid by pouring it down the side 
of the glass so that it underlies the urine. A white precipitate 
forms in the urine at the junction of the two fluids. A pre- 
cipitate higher in the urine may be due to urates. Bile or 
urinary coloring matters may give a color to the urine or 
precipitate at the junction of the fluids. 

2. Heat Teat. — ^Pour 10 c.c. of filtered urine into a test-tube 
and boil the upper half of the fluid. Add five drops of 10 
per cent, of acetic acid and boil again. A precipitate appear- 
ing on boiling which persists after the addition of the acid, 
or appearing on the second boiling, is albumin; one dis- 
appearing with the acid is phosphates. The test may fail 
with an excess of acid. 

SoKar. — Sugar b absent from the urine of carefully treated 
diabetics. If present it can be readily demonstrated if it 
amounts to as little as 0.05 per cent., and it may rise to as 
high as 9 or 10 per cent, when the diabetic diet is not followed. 
Most untreated cases show between 2 and 6 per cent, of 
sugar. The total quantity of sugar in the urine in the twenty- 
four hours is easily estimated by multiplying the percentage 
of sugar which the urine contains by the total amount of 
urine voided. Thus, if the total quantity of urine is 3 liters 
(3000 C.C., a little more than 3 quarts, which would equal 
2838 CO.), and the percentage of sugar is 4, the amount of 
sugar in the urine would be (3000 X 0.04) 120 grams, that is, 
about 4 ounces or i poimd. It is not very often that one 
finds more than 1 pound of sugar excreted in the urine during 
twenty-four hours. The food value of the sugar lost, if only 
120 grams, is considerable. Each gram of sugar is the 
equivalent of 4 calories, and the total would amount to 480 
calories in a day, which is approximately one-fourth of the 
total food value required by an individual, with a quiet 
occupation, who weighs 60 kilograms (132 poimds). Thus it 
is evident that 4 untreated diabetics, even though the disease 
is of very moderate severity, provided they eat enough to 
make up the loss, will waste in a day enough food to supply 



,, Google 



EXAMINATION OF THE URINE 173 

the needs of a normal individual of equal weight for the same 
space of time. 

Tests of Sncu. — Qualiiative Tests. — ^Many tests for sugar 
in the urine are employed. At present I use the Benedict 
test' most. The Benedict solution employed has the advan- 
tage of not decomposing even after months. Druggists occa- 
sionally find difficulty in making it, and on many occasions 
my patients have been sold unreliable solutions. The quali- 
tative Benedict solution is made as follows: 

OnuDs ar e.o. 

Copper Bulphtkte (pui« cryataUized) 17.3 

Sodium or potMsium citrate 173.0 

Sodium carbonate (cryataJliied) (one-half the weight at 

the anhydrouB salt may be used) 200.0 

Distilled water to maltB 1000.0 

The citrate and carbonate are dissolved together (with the 
aid of heat) in about 700 c.c. of water. The mixtm^ is then 
poured (through a filter if necessary) into a larger beaker or 
casserole. The copper sulphate (which should be dissolved 
separately in about 100 c.c. of water) is then poured slowly 
into the first solution, with constant stirring. The mixture 
is then cooled and dQuted to one liter. This solution keeps 
indefinitely. 

Case No. 632 has written out the rules for the test, with his 
customary military directness and precision: 

Benedict's solution is used for testing the urine for sugar 
as follows: To about 5 c.c. (one large teaspoonful) of the 
solution add 8 drops of urine; the test may then be continued 
m either of the two following ways: 

1. Boil the mixture of the solution and urine for three 
minutes and set aside to cool to the t^nperature of the room. 

2. Place the tube containing the mixture of the solution 
and urine in bubbling, boiling water, where it must remain, 
with the water actually boiling, for five minutes. 

In either case if the solution remains clear the urine being 
tested is sugar-free; if one can read print through the solu- 
tion the percentage of sugar is so slight that it can be dis- 
regarded; if a heavy greenish precipitate forms it usually 

'Benedict. S. B.: Jour. Am. Med, Asan., 1911. Ivii. p. 1193. 
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means there is a trace of sugar; the appearance of a yellow 
sediment indicates the presence of a few tenths per cent, of 
sugar in the urine, and a red sediment more. 

Upon removal from the boiling water shake the test-tube. 
The discoloration which occasionally forms upon the surface 
is unimportant and with shaking disappears. 

Benedict's original description of tbe test is as follows: 
Five cubic centimeters, a. trifle over one teaspoohful, of the 
Benedict solution, are placed in a test-tube and 8 to 10 drops 
(not more) of the urine to be examined are added. The mix- 
ture is then heated to vigorous boUing, kept at this tempera- 
ture for three minutes, and allowed to cool spontaneously. 
In the presence of glucose the entbe body of the solution will 
be fill^ with a precipitate, which may be greenish, yellow 
or red in tinge according to whether the amount of sugar is 
slight or considerable. If the quantity of glucose he low 
(under 0.3 per cent.) the precipitate forms only on cooling. 
If no sugar be present, the solution either remains perfectly 
clear or shows a faint turbidity that is blue in color, and 
consists of precipitated urates. The chief points to be remem- 
bered in the use of the reagent are (1) the addition of a small 
quantity of urine (8 to 10 drops) to 5 c.c. of the reagent, this 
being desired not because larger amounts of normal urine 
would cause reduction "of the reagent, but because more 
delicate results are obtained by this procedure; (2) vigorous 
boiling of the solution after addition of the urine, and then 
allowing the mixture to cool spontaneously, and (3) if sugar 
be present the solution (either before or after cooling) will be 
filled from top to bottom with a precipitate, so that the 
mixture becomes opaque. 

Benedict (personal communication) states that the test as 
performed above will detect glucose in as low concentration 
as 0,01 to 0.02 per cent, provided the urine is of low dilution. 

Fekling's Test. — The solutions required are made up as 
follows: Dissolve 34.64 gm. pure CUSO4 in water and make 
up to 500 C.C. Dissolve 173 gm, Rochelle salt and 60 gm, 
sodium hydrate each in 200 c.c. water and mix, and then make 
up also to 500 cc; 5 c,c. of each solution are used for the test. 

lu performing the test, 3 to 5 cc, of equal quantities of the 
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copper solution and the alkaline solution are mixed in a test- 
tube and thoroughly boiled. If no reduction takes place 
one-half as much urine as the reagent employed is then added 
and the whole boiled vigorously again, A yellow or red 
precipitate indicates the presence of sugar; a greenish pre- 
cipitate may or may not indicate sugar. Occasionally sub- 
stances in the urine other than sugar reduce the copper upon 
prolonged boiling, but this is so exceptional that I consider 
it far safer to boil the solution a second time, and when in 
doubtj to repeat the test without boiling. 

Quantitative Tests. — All quantitative tests for glucose in 
the urine are as unsatisfactory as the qualitative tests are 
satisfactory. It is one of the chief advantages of modem 
treatment that the need for these tests is nearly abolished. 
It will be one of the disadvantages of modem treatment if 
we introduce a multiplicity of new tests in diabetes. The 
simpliBcation of the treatment of diabetes means everything 
to tive practitioner and patient. The simplest quantitative 
test for sugar for physicians who do not devote imusual 
attention to diabetes is the fermentation test. 

Fermentation Test. — ^To 100 c.c. of urine of known specific 
gravity, one-fourth of a fresh yeast cake, thoroughly broken 
up, is added and the whole is set away at a temperature 
of 85° to 95° F. Twenty-four hours later the urine is tested 
with Fehling's or Benedict's solutions. If a reduction is 
obtained it is set aside for further fermentation. Complete 
fermentation having been proved, the specific gravity is 
taken after the urine has acquired its original (room) tem- 
perature. The difference in specific gravity multiplied by 
0.23 gives the percentage. In the performance of the fermen- 
tation test for sugar a few crystals of tartaric acid should be 
added whenever the urine is alkaline. If the temperature of 
the urine (room) is 76° F, when the si)eciiic gravity is taken 
at the beginning and end of the test the result will be still 
more acciu'ate. 

Benedict's Test.— The easiest method with which I am ac- 
quainted for performing the quantitative Benedict test is that 
employed by Miss Evelyn Warren, my former assistant. 
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QuantUaiive Benedict SdvUon. — ^The quantitative Benedict 
solution is different from the qualitative. Mistakes often 
occur from this solution being used for the qualitative test 



Fro. H. — AppBiatua required for a simplified, quantitative Benedict t< 
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for sugar, for which purpose it is valueless. The rule for the 
quantitative Benedict solution is given on (page 178). 

Artklea Required. 

Ten cubic centimeter pipette graduated; small white 
enamelware dish, 3 inches across, 2 inches deep; sodiiun 
carbonate; water and flame. 

The test can be performed by the aid of a kitchen gas 
burner or small alcohol stove. If the gas burner is not a 
small one and so flares up around the edges of the dish, put 
an asbestos plate or simply an iron cover over it. 

Performance of Test. 

1. Place 5 C.C. of the quantitative Benedict solution in 
the dish. 

2. Add less than one-fourth teaspoonful of sodiiun car- 
bonate. 

3. Add about 10 c.c. water. 

4. Dilute 1 part urine with 9 parts of water unless the 
quantity of sugar is low. (A low percentage of sugar is shown 
by the qualitative Benedict test turning green instead of 
yellow. With small quantities of sugar it is unnecessary to 
dilute the urine.) 

5. Bring the contents of the dish to boUing, maintain in 
this condition and then add, drop by drop, the urine from the 
graduated pipette until the blue color has entirely disap- 
peared. Upon the first trial too much may be added, and 
therefore, having noted the approximate quantity of urine 
required to reach the end-point, mvariably repeat the test as 
a control. 

Cahulalion. 

Five cubic centimeters of the Benedict quantitative copper 
solution are reduced by 0,01 gram glucose. Consequently, 
the quantity of undiluted urine required to reduce the 5 c.e. 
Benedict solution contains 0.01 gram glucose. 

- X 100 = per cent. i - c,c. of undiluted urine. 
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Example. — ^Fifteen hundred cubic centimetera urine in 
twenty-four hours. Five cubic centimeters used to reduce 
(decolorize) the Benedict solution. 

-^ X 100 - 0,2 per cent. 
1600 X 0.002 (0.2 per cent.) — 3 etbidb sugar in twenty-rour hours. 

Example. — If the urine had been diluted with 9 parts water 
— in other words, 10 times — ^the calculation would be; 



< 100 - 2 per cent. 
1500 X 0.02 (2 per cent.) — 30 Erams susar in twenty-four hours. 

For convenience in the laboratory, instead of working out 
the percentages of sugar in the urine by the above fonuula, 
we use the accompanying scale, shown m Table 40. 

The method as originally described by Benedict' is as 
follows: "Like Fehling's quantitative process the method is 
based on the fact that in alkaline solution a given quantity 
of glucose reduces a definite amount of copper, thus decolori- 
zing a certain amount of copper solution. The copper is, 
however, precipitated as cuprous sulphocyanate, a snow- 
white compound, which is an aid to accurate observation 
of the disappearance of the last trace of color. The solu- 
tion for quantitative work, which keeps indefinitely, has the 
following composition: 

Pure crystallized copper sulphate, 18 grams. 

Crystallized sodiiun carbonate, 200 grams (or 100 grams 
of the anhydrous salt). 

Sodium or potassium citrate, 200 grams. 
'Potassium sulphocyanide, 125 grams. 

Five per cent, potassium ferrocyanide solution, 5 c.c. 

Distilled water to make a total volume of 1000 c.c." 

> Benedict, S. E.: Loo dt., p. 173. 
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Table 40.— Pbrcknta(i» of Sugar bt Benedict Mbthoi 

JDs, CO. UMd. Sugar, per ouit. Urine, o.a. lued. Sucir, p«i ain 



1 

1 




1.0' 
0.91 


1 






1 




o'.T7 






0.71 






0.67 


1 




0.63 






0.58 


1 




0.55 


I 




0.63 


2 




0.60 


2 




0-48 


2 




0.46 


2 




0.43 


2 




0,42 


2 




0.40 


2 




0.38 


2 




0.37 


2 




0.3S 


2 




0.34 


3 




0.33 


3 




0.32 






0.31 


a 




0.30 


3 




0.29 



0.24 
0.24 
0.23 
0.23 



0.19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.17 
0.17 
0.17 
0.16 
0.16 
0.14 
0.13 
0.12 
0.11 
0.10 



" With the aid of heat dissolve the carbonate, citrate and 
sulphocyanide in enough water to make about SOO c.c. of the 
mixture and filter if necessary. Dissolve the copper sulphate 
separately in about 100 c.c, of water and pour the solution 
into the other liquid, with constant stirring. Add the ferro- 
cyanide solution, cool and dilute to exactly one liter. Of the 
various constituents the copper salt only need be weighed 
with exactness. Twenty-five cubic centimeters of the reagent 
are reduced by 50 mg. (0.050 gram) of glucose." 

The procedure for the estimation is as follows: "The 
urine, 10 c.c. of which should be diluted with water to 100 c.c. 
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(unless the sugar content is believed to be low), is poured into 
a 50 c.c. burette up to the zero mark. Twenty-five cubic 
centimeters of the reagent are measured with a pipette into a 
porcelain evaporating dish (10 to 15 cm. in diameter), 10 
to 20 grams of crystallized sodium carbonate (or one-half the 
weight of the anhydrous salt) are added together with a small 
quantity of powdered pumice stone or talcum, and the 
mixture heated to boiling over a free fiame until the car- 
bonate has entu-ely dissolved. The diluted urine is now run 
in from the burette, rather rapidly, until a chalk-like pre- 
cipitate forms and the blue color of the mixture begins to 
lessen perceptibly, after which the solution from the burette 
must be run in, a few drops at a time, until the disappearance 
of the last trace of blue color which marks the end-point. 
The solution must be kept vigorously boiling throughout the 
entire titration." 

If the mixture become too concentrated during the process, 
water may be added from time to time to replace the volume 
lost by evaporation; however, too much emphasis cannot be 
placed upon the fact that the solution should never be diluted 
before or during the process to more than the original 25 c.c. 
Moreover, it will be found that in titrating concentrated 
urines, or urines with small amounts of sugar, a muddy 
brown or greenish color appears and obscures the end-point 
entirely. Should this be the case the addition of about 10 
grams of calcium carbonate does away with this difficulty. 
The calculation of the percentage of sugar in the original 
sample of urme is very simple. The 25 c.c. of copp>er solution 
are reduced by exactly 0.050 gram of glucose. Therefore the 
volume of diluted urine drawn out of the burette to eifect the 
reduction contains 50 mg. of sugar. 

When the urine is diluted 1 to 10, as in the usual titration 
of diabetic urines, the formula for calculating the percentage 
of sugar is the following: 

X 1000 = percentage in the original sample, wherein x is 

the nmnber of cubic centimeters of the diluted urine required 
to reduce 25 c.c. of the copper solution. 
"In the use of this method chloroform must not be present 
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during the titration. If used as a preservative in the urine it 
may Ije removed by boiUng a sample for a few minutes, and 
then diluting to the original volume." 

Methods for the DetenmnattoD of the ITiiuarr Acids.— 
QuaUtative Tests. — Diacelic Acid {CHjCOCHaCOOH).— 
The simplest method for the detection of acidosis by urinary 
examination is Gerhardt's ferric chloride reaction for diacetic 
acid. The test may be performed as follows : To about 10 c.c. 
of the fresh urine carefully add a few drops of an undiluted 
aqueous solution of ferric chloride, Liquor Fern Chloridi, 
U. S. P. A precipitate of ferric phosphate first forms, but 
upon the addition of a few more drops is dissolved. The depth 
of the Burgundy red color obtained is an index to the quantity 
of diacetic acid present. I record the intensity of the reaction 
as follows: +, ++, + + + or + + ++. 

Confusion as to the significance of the test arises if the 
patient is taking sodium salicylate, aspirin or allied products. 
This is to a considerable extent avoided by vigorously boiling 
the urine after the addition of the ferric chloride, when the 
deep color markedly decreases or disappears if caused by 
diacetic acid, but remains the same if caused by the above 
drugs. 

Acetone (CHsCOCHa). — ^The different tests for acetone are 
in reality tests for diacetic acid. Legal's test is as follows: 
A few crystals of sodium nitroprusside are dissolved in 5 c.c. 
of urine, which is then rendered alkaline with sodium hydrate. 
Shake vigorously. Two drops of glacial acetic acid are then 
allowed to run down the side of the test-tube and a distinct 
purple color appears, which b best seen in the foam. 

Quantitative Tests. — Ammonia, — ^The quantity of the alkali 
— ammonia— in the urine is a measure of the effort of the 
body to counteract the acid poisoning which may be 
present. 

To this extent its estimation gives a more accurate idea of 
the acid production of the body than any other of the urinary 
tests at our disposal, which simply show the quantity of acid 
leaving the body. The test, however, becomes of less value 
as soon as extraneous alkali is administered, because under 
such conditions the ingested alkali is used by the body in 
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preference to ammonia. The normal amount of ammonia 
in the urine varies between 0.5 to 1 gram, and the ratio 
hetween the ammonia-nitrogen to the total nitrogen in the 
urine is fairly constant at 1 to 25 (4 per cent.). In severe 
diabetes the ammonia may gradually increase, and in Case 
No. 344 it amounted to 8 grams in one day. 

Ronchese-MaUatti Method lor die Detenulnation of Ammonia. 
— (a) To 10 C.C. of urine in a 200 c.c. Erlenmeyer flask, 
add about 10 c.c, of distilled water, about 2 grams (i tea- 
spoonful) of powdered potassium oxalate and a few drops of 
indicator (phenolphthalein). Shake a few times to dissolve 
the oxalate, then titrate with one-tenth normal sodium 
hydroxide until the first faint pink color is permanent. 

(b) Take 2 c.c. of commercifj formalin solution in a test- 
tube, add a few drops of phenolphthalein indicator and then 
titrate with one-tenth normal sodium hydroxide until a faint 
pink is obtained. 

(c) Add this neutralized formalin to the urine, which has 
just been titrated, and titrate again with one-tenth normal 
sodium hydroxide imtil the previous pink is again obtained. 

Calculation.—The number of cubic centimeters of one- 
tenth normal alkali used in titration (c) multiplied by 0.017 
gives the number of grams of ammonia in 100 c^c. of urine. 

Example: — Volume of urioe in twenty-Four hours ' 3000 O.C. 



No account need be taken of the amount of sodium 
hydroxide used in titrations (o) and (b). 

The method depends upon the fact that formalin combmes 
with free NHj and forms hexamethylenetetramin. The 
- ammonia is liberated from its salts by means of NaOH. 

Nitrogen. — ^The Kjeldahl method is that usually employed 
for determining the nitrogen, and a modification of it has 
served me well,' However, improvements in the method are 
constantly takmg place, and time will always he saved by 
adopting the most recent methods. 



,, Google 



EXAMINATJOff OP THE BLOOD 183 

At the present time the method in use in my laboratory 
is that described by Fohn.' 

Sodium Chloride. — ^The method employed for determining 
the sodimn chloride ia Vollard's quantitative method. 

THE EXAMINATIOH OF THE BLOOD. 

Blood Sugar. — ^The Lewis-Benedict method with the modi- 
fication of Myers and Bailey* is very satisfactory. The 
blood-sugar method recommended by Epstein' also yields 
surprisingly good results. This is a method particularly 
adapted by the practiang physcian, for the apparatus neces- 
sary for its performance can be readily obtained and the 
tedinic easily learned. The directions for the test come 
with the apparatus.* A series of ten consecutive determina- 
tions obtained with this method by Miss Harriet Amory U 
inserted, and alongside is placed for comparison the results 
obtained with the Lewis-Benedict method by Miss Evelyn 
Warren, who has had much experience with it. This method 
can be used by well-trained nurses. 

Table 41. — Comfabatitb BiiOod-suoar DEiBBMiNATiONa. 

(Performed by Mies Evelyn Wairen and Mias Harriet Amory with the 
LemB-Benedict and Epatein Methods.) 

BeDediot-IiQirii. £[»tain. 

0.23 0.26 

0.19 0.24 

0.10 0.16 

0.34 0.34 

0.20 0.23 

0.33 0.23 

0.23 0.2« 

0.09 0.12 

0.21 0.24 

0.10 0.10 

Recently most of my analyses have been performed by the 
Folin and Wu' method. This method is rapid and especially 
advantageous in that the preliminary steps required for the 

' Folin: Jour. Biol. Chem., 1919, luviii, p. 4fll. 

■ Myers and Bailey: Jour. Biol. Chem., 191S, xiiv, p. 147. 

' EpBtein: Jour. Am. Med. Assn., 1914, Ixiii, p. 1667. 

' Purchased from E. Leitx. New York. 

• Folin and Wu: Jour. Biol. Chem., 1919, No. 1, znviii. 
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determination of the non-protein nitrogen as well as the blood 
sugar are identical. 

EXAMINATION OF THE EXPIRED AIB FOB CARBON 

> DIOXIDE. 

A knowledge of the carbon dioxide in the alveolar air is of 
greatest assistance in determining the presence or absence of 
acid poisoning. Two methods are available, the Friderieia 
method and Marriott's method. Both methods are excel- 
lent, but the Marriott method is rather more practicable for 
the practising physician. The Friderieia apparatus can be 
obtained from Emil Greiner, 55 Fulton Street, New York, 
and the apparatus for the Marriott method, with the 
description of the technic.for its use, from Hynson, Weseott 
& Co., Baltimore, Md. The alveolar air collected by the 
Friderieia method is of a carbon dioxide tension from 10 
to 20 per cent, lower than that collected by the Marriott 
method. 

Normally, the carbon dioxide tension of the alveolar air 
varies between 38 and 45 mm. mercury, 5.3 to 6.3 per cent. 
If abnormal acids are present in the blood, these displace a 
proportionate amount of carbon dioxide, and as the carbon 
dioxide tension in the alveolar air bears" a direct relation to 
that in the blood, it is evident that the carbon dioxide m the 
alveolar air will vary likewise. A low carbon dioxide tension 
of the alveolar air therefore indicates an acidosis. If the 
carbon dioxide tension lies between 38 and 32 mm. mercury 
a slight acidosis is present, between 32 and 28 a moderate 
acidosis, and if it falls below 25 mm. mercury the acidosis is 
extreme. The lowest value with recovery in my group of 
cases has been 12 and the lowest obtained in the series was 
9, and that occurred in a patient in coma. 
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Acetone in urine, test for, 180 
Acidosis (acid iatoxication, acid 
poisoning), 108 
carboD dioxide in alveolar air as 

measure of, 184 
danger of, arising from fat, 57 
dependence on fat, 73 
prevention of, 32 

by withdrawal of fat, 73 
rules for treatment of, 109 
tests for, qualitative, 173 
quantitative, 175 
Agar agar, for constipation, 127 

jeUy, 139 
AkoU biscuits, 167 
. Albumin, testa for, heat test, 172 
nitric acid teat, 172 
in urine, 172 
Alcohol, caloric value of, 73 

in diabetes, 73 
Alveolar air, carbon dioxide ten- 
sion, 184 
Fridencia method, 184 
Marriott method, 184 
Ammonia, Honchese-Malfatti meth- 
od for determination of, 182 
in urine, 181 
Anger dangeroiis for diabetics, 48 
Apples, 66 

Arithmetic, diabetic, 34 
Asparagus, soup variety, 141 
Automobile, fuel (food) of, 50 
Avoirdupois system, 34 



Bacon, loss of weight during cook- 
ing, 56 
Bananas, analyses of, 154 



for. 



I Bananas, carbohydrate in, 28, 66 
Benedict's test, qualitative, 174 
illustiation, 37 
solution for, 173 
quantitative, 175 
apparatus required 

176 

per cent, sugar, 179 
solution for, 176 
Berries, analyses of fresh, 153 
Beverages, analyses of, alcoholic, 
168, 169 
non-alcoholic, 162 
sugar in, 21, 24, 30, 103 
; Boiled dinner, 141 
I Bottles, percolator, 43 
I Bouillons, canned, 159 

cubes, 159 
' Bran, 131, 160 

muffins for constipation, 127, 
131 
I for diabetics, 131 

wheat, 160 
i Brandy, 73 
Bread, analyses of, 161 
bran, 131 
carbohydrate content, ' 28, 97, 

131 
casein, 132 

coarse, carbohydrate in, 68 
; gluten, 132 
I carbohydrate in, 68 

, light (French), 132 
substitutes tor, 130 
undeairabihty of giving, 67 
'- Broths, calories negligible, 96 
I gelatin in, 70 

nutritive value of, 70 
Butter, 57 
I toleration for, 72 
Butterine, content for, 72 
' Buttermilk, 56 

(185) 
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C '■ Cream, 57 

I whipped, Litchfield's method, 
Cabbage, raw, for conatipation, | 134 

128 Ciisco, coDteot of, 72 

Caloric needs of advancing age, 50 Custard, 150 
by childrea, 54 
in diabetes, 31, 63 
at hard work, 53 
at light work, 53 
at moderate work, 53 
at reat, 53 

in sedentary occupations, 53 

in walkiiig, additional calories 

required, 106 

Calorie, definition of, 52 

Candy, danger in candy habit, 19 

rules broken, fasting required, 



content of foods, 38 
estimation of, in clinical work, 37 
in noTmal diet, 54 
tolerance for, apparent tolerance, 

93 
' determination of, 98 

remarkable increase in, 91 
in vegetables, 63 
where found, 27,28, 51 
Carbon dioxide tension of alveolar 

air, 184 
CeUdose, 131 
Cheese. 57, 156 

Children, food requirements of, 50 
heights of, 114 

school children and diabetes, 20 
wights of, 114 
Chittenden, low protein diet, 68 
suggests excess of food detri- 
mental of health, 54 
Chocolate, analyses of, 164 
Clams, composition of, 69, 147, 15S 
Cocoa, cracked, 139 
Coffee Spanish cream, 150 

substitutes, 162 
Coma, diabetic, 108 
Condiments, analyses of, 165 
Constipation, treatment of, 127 
exercises for, 127 
potato skins counteract, 65 
raw cabbage, 128 
sawing wood warded off, 128 
Crackera, carbohydrate in, 68, 161 



DAmT products, analyses of, 166 
Diabet^, candidate for, 19 
causes of, derangement of func- 
tions of pancreas, 18 
lack of exercise, 19 
overfeeding, 19 
remediable, 23 
strenuous life, 19 
chronic, 18 
definition of, 20, 29, 30 
discovery of, easily made, 20 
experimentally produced, 18 
heredity and, 20 

favorable influences of, 20 
improvement in, 21 
incidence of, increasing, 19 

in United States, 26 
infectious diseases and, 20 
measures for decrease of, 20 
mild, definition, 77, 78, 80, 90 
moderate, definition, 90 
not contagious, 18 
painless, IS 

predisposition to, 19, 46 
prevention of, 32 
serious in past, 23 
severe, definition, 77, 90 
symptoms, annoyii^ vanish, 21 
treatment of, deecriptiou, 29 
diet iuj 18 
dn^m, 18 
early, 21 

illustrations of cases success- 
fully treated, 90, 96 
improvement in, 23, 27 
attributed to, 24 
author's series, 24 
Massachusetts General Hos- 
pital, 23 
mild cases, 77, 78, 80 
moderately severe cases, 82, 86 
need of further improvement 
in, 26 
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Diabetes, treatment of severe ctises, Eggs, weight of, 56 



87 

susceptibility to, 18 
untieated, makes food spend- 
thrift, 118 
Diabetic, caloric needs of, 62 
hygiene for, 46 
knowledge essential for, 27 






^ for, 27 



rules for, E 

weight of. Ill 

why hungry, 26 
thirsty, 29 
Diacetic acid, t«st for, 181 
Diarrheft, 128 

Diet, caloric value of, source of 
error in calculating, 55 

carbohydrate-free, 28 

computation of, 40 

diabetic, carbohydrate in, eati- 

eesentials of, 54 
fat in, 70 
protein in, 68 

estiniation of, weights and meaa- 
urea eniployedj 34 

examination of, mformation ob- 
tained by, 44 

expensive, with untreated dia- 
betjc, 118 

normal, 50, 53 
and diabetic compared, 61 
fat in, in northern climates, 28 

in the tropics, 28 
carbohydrate, protein and fat, 



white of, content, 158 

yolk of, content, 158 
Eskimos, diet largely of fat, 71 
Excitement, effect of, on urine, 46 
Exercise, effect of, on fat diabetics, 
46 



Fast days, weekly, 104 

thirty-one days, 50 
Fasting, 94, 96 
avoidance in the old, 96 
Dr. Randall's plan, 105 
examples of, 94 
intermittent, 98 
preparation for, 94 
relief io patients, 96 
~ luired because rules broken. 



54 



1,54 



firotein ii _ 
les of, 151 
Dietetic rules and hints, 106 
suggestions, recipes and mem 
130 
Diversion, desirable, 48 
Doctor, visits to, efficiency in, 41 
Drinking ^lafs, capacity of, 35 
Dropsy, diabetes and, 75, 112 
Druggists, 170 

Drugs in treatment of diabetes, 1 
129 



EaoB, analysis of, 158 
by^ law weigh, 56 
thirteen for breakfast, 118 



re<ji 



01 

iplest n 



8 of freeing urine 



102 



a concentrated food, 55 

analyses, 157 

danger to diabetic, 72 

an eicpensive food, 55 

how much should diabetica eat? 



71 



102 



I by signs of acidosis, 102 

where found, examples of, 28 
FeUing's test, qualitative, 174 
Fermentation test, 175 
I Fish, anal3^es of, fresh, 157 
I preserved and canned, 158 

composition of, 68 
preserved, composition of, 69 
I Flour, analyses of, 159 
I Food, carbohydrate, 27 
content of, 38 
total calories, 39 
classification of, 27 
conservation of, model in, 62 
excess, detrimental to health, 54 
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Jbllt, agar agar, 139 
coSee whip, 149 
cracked cocoa whip, 149 
lemon, 149 
rhubarb with meringue, 149 



Pood, fat, 28 

total calories, 39 
prot«n, 28 

total calories, 39 
requirementB, 27. 51 

accurate calculation of, 62 ! 

of children, 50 ! 

of old people, 50 '■ , 

in Bedentai? occupations, 53 I 
spendthrift of, 118 : 

stored up in body, 60 ■ K 

values, 39 | 

absurdity of reckoning to ' Kefib, 133 
fraction of gram, 59 | Koumiss, carbohydrate 

errors in, 58, 59 
weighing, method of, 34, 52, 67 I 
Fruit, analyses of, canned, 164 j L 

dried, 155 

fresh, 153 
carbohydrate in, 27, 39, 65 
Funmculoais in diabetes, 125 



Galactan, 65 

Garden for diabetic patients, 141 

Gelatin, analysis of, 158 

in broths, 70 

protein in, 134 
Gin, 73 

Glycogen, animal starch, 28, 52 
Grape fruit, analyses of, 154 



Height of children, 1 14 
Hemicelluloscs, 65 
Hepco cakes, 137 
Horseradish, 142 



111 

Infectious diseases, diabetes and, 

20, 97 
Insurance, 111 
Irish moss, 137, 147 
Islands of Langerhons, diabetes 

and, 13 



Lard, content of, 72 

Lemon jeUy (diabetic), 149 

Lime water, preparation of, for . 

teeth, 123 
Liquids in diabetes, 74 
Lister's diabetic flour, 134 
I Liver, animal 'starch in, 2S, 69 
I composition of, 69 
I Lot»t«r, carbohydrate in, 41 



Maroabins, nut, content of, 72 
Meals, analyses of, 159 
Meat, analyses of, 167 
canned eittracts of, 70 
compositic>ii of, 69 
protein in, percentage falls as 
fat rises, 69 
Mental attitude, change in gratify- 
ing, 49 
rela:uttion, 46 
Menus, diabetic, 142 
picnic lunches, 145 
Metric sj^tem, 34 
Milk and milk products, analyses 
of, 156 
graphic table, 57 
carbohydrate in, 41, 67 
fermented, 134 
food value of glass of, 66 
kefir 133 
powders, 156 
Milk, protein in, 56 
skimmed, 56 
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Milk, substitutes for, 132 

augaMree, 133 
Min^Hl oil, 72 
MiscellaoeouB analyses, 162 



NmtoaEN in urine, determinatioD 

of, 182 
Note book. 45 

for reterence, 45 
treatment syBtematized by, 45 
Nuts, unalysea, 155 
carbohydrate in, 38, 65 



Picklea, analyaea of, 155 

sour, 142 
Picnic lunches, 145 
Pie, 161 

' Potatoes, baked, desirability of, 127 
I carbohydrate in, 28, 65 
I Protein, advantage of, to the dia- 
i betic, 100 

Cannon's investigations coo- 

ceniing, 54 
estimation of, in clinical work, 37 
in gelatin, 134 
quantity in normal diet, 54 
sugar formed from, 57 
tolerance for, detennination of, 



where found, examples of, 28, i 



com, 72 

cotton-seed, 72 

cough medicine for diabetics, 72 

as lunch for diabetics, 73 

mineml, 72 

peanut, 72 

relieves svmptoms of hyperacid 
stomach, 172 
Oleo, content of, 72 
Olives, green, carbohydrate in, 66 

ripe, carbohydrate in, 66 
Oranges, analyses of, 154 

carbohydrate in, 66 
Overfeeding, 19 
Oyster crackers, weight of, 36 
OysterB, composition of, 69 

food value, 39 



Pancreas, diabetes and, IS 
increase of power to assimilate 

carbohydrate, 21 
internal secretion of, 18 

Pastes, analyses of, 161 

Pastry, analyses of, 161 

Patients, 44 

Pedometers, 46 

Pentosan, 65 

Physician's office, visit to, 43 



Rations, furnished to soldiers, 52 
Recipes, diabetic, 130 
Responsibility, heavy, should be 
avoided, 48 
rests upon patient, 22 
Rest, essential, 48 
Rum, 73 



, 134 
Salt (sodium chloride), 74 

harmful effects of, 70, 75 

in urine, determination of, 183 
Sauce, custard, 150 

grated horseradish, 149 

mint, 149 

parsley, 138 

tomato, 148, 149 
Scales, 39 
Sea moss, 137, 150 
Seasoning, 141 

Shell-fish, agreeable addition to 
diet, 69 

analyses of, 158_ 
Shredded wheat biscuit, weight of, 

34,36 
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190 IN 

Skin, care of, 125 

dry because of withdrawal oi 
salt, 74 

infections of, 125 
Soldiers, ratione of, 52 
Solomon's soliloquy, 45 
Soup, analyses of, canned, 158 
home-made, 158 

spinach, 67, 147 
Soy bean, 132 

bakedi recipe, 137 
Squab, 141 
Starch, 27 

in nonnal diet, 51 

in various foods, 27, 28 
String beans, carbohydrate in, 37, 



formed from protein, 57 
tost in urine, mild diabetic, 1 19 
moderately severe diabetic, 

119 
severe diabetic, 119 
lump of, weight, 34, 36 
overfeeding of, 19 
reappearance of, 103 

failure to grapple with, 104 

examples of, 104 

in relation to sugar in urine, 21, 

41, 172 
removal from urine, 31 
tests for, qualitative, 173 
quantitative, 175 
Sugar-free, variable period of time 
required to become so, 97 
without fasting, 96 
Sundays, diabetic, 105 
Sweet taste, 48 
Sweetbread, 18 



Tablespoon, capacity of, 3£ 
Teaspoon, capacity of, 35 
Teeth, care of, 122 
Test dieU, 89 

Series A, 89 
B, 89 
Toast, carbohvdrate in, 67 
Treatment, advance in, 80 

early, 21 



Treatment in the home, 25 
of mild cases, 77 
nedected, 21 
wiUiout scales, 89 



Typecas 
CaseA 



Unbeda Biscuit, weight of, 36 
Urine, appearance of sugar follow- 
ing football game, 91 
collection of, 43, 171 
examination of, 170 

information obtained by, 43 
to be made on each birthday, 
170 



46 

not st^r-free, patient growing 

worse, 21 
percentage of sugar in, 29 
reaction of, 171 
removal of sugar from, 31 
specific gravity of, 170 
Utensils essentia! for the diabetic, 
58 



Veoetasleb, analyses of canned, 
153 
fresh, 152 
carbohydrate in, 38 

5 per cent, group, 38, 40, 51 
10 per cent, group, 38, 51 
15 per cent, group, 38, 51 
20 per cent, group, 38, 51 
loss in cookii^, 39, 64 
dried, 153 

5 per cent., computation in diet. 
40 
not necessary to weigh in 

mild cases, 64 
saucerful of, 37 
maximum carbohydrate con- 
tent eaten in twenty-four 
hours, 64 



,, Google 



Weioht, 111 
body, how taken, 45 
changes in, during treatment, 1 1 
of children, 113 
of diabetic patients. 111 
loss by faatut^ 74 
of normal individuals, 115, 116 



\^ey, 56 

Whisky, 73 
Wm«B, dry, 168 



Zwieback, carbohydrate in, 68, 161 
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